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This appendix d i s p l a y s  tile r e s u l t s  of t h e  S tage  3 s tudy  ef -  

f o r t s  which c o n s i s t  of eva lua t ing  the  d e t a i l e d  p l ans  which remained 

a s  v i a b l e  a l t e r n a t i v e s  a f t e r  completion of t h e  S tage  2 f o r n u l a t i o n  

process .  A f t e r  cons ide r ing  a l l  p o s s i b l e  s o l u t i o n s  f o r  f lood  pro- 

t e c t i o n  of t he  'fiddle Rio Grande v a l l e y  from main stem f looding ,  

on ly  two b a s i c  a l t e r n a t i v e s  emerged a s  f e a s i b l e .  The f i r s t  a l t e r -  

n a t i v e  would c o n s i s t  of a combination nf s t r u c t u r a l  and nonstruc-  

t u r a l  measures; r e h a b i l i t a t i n g  t h e  e x i s t i n g  l evee  systems t o  pro- 

v ide  SPF p r o t e c t i o n  f o r  those  independent u n i t s  where economically 

j u s t i f i e d ,  employing f lood  p l a i n  management techniques  on econo- 

nomical ly u n j u s t i f i e d  u n i t s  where p r o t e c t i o n  was l e s s  than 13+year ,  

and doing no th ing  on those  u n j u s t i f i e d  u n i t s  where p r o t e c t i o n  exceeds 

139-year and g r e a t e r  p r o t e c t i o n  cannot b e  j u s t i f i e d .  The second 

a l t e r n a t i v e  would be t o  do noth ing  t o  t h e  Albuquerque Uni t s  which 

were cons t ruc t ed  i n  1958 and t o  r a i s e  and r e h a b i l i t a t e  t h e  l evees  

upstream and downstream t o  provide a  uniform l e v e l  of p ro t ec t ion ,  

42,000 c . f . s . ,  where econonica l ly  j u s t i f i e d  t o  do so. "NO ac t ion"  

o r  f lood  p l a i n  management would b e  implemented where l evee  r ehab i l -  

i t a t i o n  would be  economically i n f e a s i b l e .  Hence, f o u r  p l ans  a r e  

eva lua ted  i n  t h i s  appendix; t he  SPF p lan  (P lan  A ) ,  a  modified ver- 

s i o n  of t h e  SPF p l a n  (P lan  B) which emphasizes t h e  environmental 

o b j e c t i v e s  i d e n t i f i e d  i n  t h e  preceding appendix, a  p l an  which pro- 

v i d e s  42,300 c . f . s .  p r o t e c t i o n  and emphasizes environmental ob jec t -  

i v e s  (Plan C), and t h e  "no-ac t i on"  a 1  t e r n a t  ive .  



SECTION A 

DESCRIPTION OF 
DETAILED PLANS 

Detailed desc r ip t ions  of t h e  Plans A ,  B ,  and C a r e  presented i n  

t h i s  sec t ion.  The p r i n c i p a l  f e a t u r e s  a r e  given by ind iv idua l  u n i t  

t o  support t h e  d e t a i l e d  c o s t s  given i n  Section B. Design d e t a i l s  

and t echn ica l  aspects  of t h e  plans a r e  a l s o  presented i n  Sect ion B. 

B e r n a l i l l o  Unit. Stage 2 formulation produced no f e a s i b l e  a l -  

t e r n a t i v e s  f o r  p ro tec t ing  t h e  e n t i r e  un i t .  Al te rna t ives  t o  p r o t e c t  

only the  town of Berna l i l lo ,  which conta ins  75 percent  of t h e  dam- 

ageable property wi th in  t h e  un i t ,  a l s o  proved t o  be in feas ib le .  The 

e x i s t i n g  levee is i n  very good condi t ion  and provides p ro tec t ion  

from flows up t o  30,000 c.f.s., which is t h e  133-year f lood.  No 

ac t ion  o t h e r  than development of a  warning system and emergency 

evacuation plan is recommended f o r  t h e  Berna l i l lo  Unit. 

Corrales Unit. The plan f o r  t h i s  u n i t  would c o n s i s t  of recon- 

s t r u c t i n g  t h e  e x i s t i n g  levee and inc reas ing  i t s  height  an average of 

4.3 f e e t  over  i ts  e n t i r e  length  t o  provide the  required Standard 

Pro jec t  Flood protect ion.  Toe d ra ins  would be provided t o  c o n t r o l  

seepage, and Kellner jetties would be placed a t  vulnerable  loca t ions  

t o  p ro tec t  the  levees  from high flow v e l o c i t i e s .  The e x i s t i n g  over- 

l a p  levee along t h e  r i v e r s i d e  d ra in  which empties i n t o  t h e  r i v e r  a t  

t h e  Highway 46 bridge would be ra i sed  and extended t o  inc rease  i ts  

length  t o  about 16,700 f e e t .  Another s h o r t  overlap levee  would be 



cons t ruc ted  from the  h igh  ground j u s t  upstream from the  "oxbow na- 

t u r e  preserve ,"  These over lap  l e v e e s  would permit t h e  e x i s t i n g  val-  

l e y  dra inage  system t o  func t ion  wi thout  modi f ica t ion ,  wh i l e  prevent- 

i n g  i n t r u s i o n  of f loodwaters  i n t o  t h e  p ro t ec t ed  a reas .  Jane of t h e  

iieasures would adverse ly  impact upon t h e  plans of o t n e r  organiza- 

t i o n s  t o  p re se rve  t h e  "oxbow." The p l a n  and p r o f i i e  of improvements 

f o r  the C o r r a l e s  Unit a r e  shown on P l a t e s  B-1  and B-2. 

I\lbuqilerque L n i t  - East.  The l e v e e  i n  t h i s  u n i t  would b e  

r a i s ed  an average of 2 . 3  f e e t  t o  i n c r e a s e  the  system's  c a p a c i t y  from 

42,000 c .f .s .  t o  72,000 c . f . s , ,  t h e  Standard P r o j e c t  Flood. The ex- 

i s t i n g  system has  t o e  d r a i n s  and s u f f i c i e n t  Ke l lne r  j e t t y  f i e l d s ,  

and no a d d i t i o n a l  work would b e  r e q u i r e d  i n  t h e s e  a r eas .  The over- 

l a p  levee  f o r  t h e  r i v e r s i d e  d r a i n  emptying i n t o  the  r i v e r  between 

the  I n t e r s t a t e  40 b r idge  and t h e  Highway 66 b r idge  a t  Sec t ion  502 

would be r a i s e d  and extended about 6,OiIO f e e t  t o  p r o t e c t  a g a i n s t  

SPF backwater. Eziisting sewage t r ea tmen t  o u t f a l l s  near  Sec t ions  534  

and 565 would b e  improved by adding new g a t e s  t o  i n s u r e  a g a i n s t  in- 

flow. These g a t e  modi f ica t ions  a r e  shown on P l a t e  B-3, P l a t e s  D - 3 ,  

B-4, B-6, and B-7 show t h e  pLan and p r o f i l e  f o r  t h e  improvements in  

t h i s  un i t .  

Albuquerqile Ln i t  - Nest. The l e v e e  would b e  r a i s e u  an average 

of 2.7 f e e t  ove r  t h e  e n t i r e  l e n g t h  of t h i s  u n i t  to  p r o t e c t  a g a i n s t  

t he  Standard P r o j e c t  Flood peak flow of 71,000 c , f  .s. A l l  bu t  t h e  

lower 2 miles of t h i s  u n i t  a r e  equipped wi th  toe  d r a i n s  which per- 

form adequate ly .  >Jew toe  d r a i n s  would have t o  be  added t o  t h i s  

lower por t ion .  Ke l lne r  j e t t y  p r o t e c t i o n  is s u f f i c i e n t  in t h i s  u n i t  

and no new f i e l d s  a r e  proposed. A new excess ive  inf low s t r u c t u r e  

~ ~ o u l d  b e  b u i l t  a t  t he  i i t r i s c o  i n t a k e  nea r  Sec t ion  5 d 2 .  The o u t l e t  

s t r u c t u r e s  nea r  Sec t ions  516 and 563 would b e  modified to i n s u r e  

aga ins t  inf low.  These new and n o d i f i e d  s t r u c t u r e s  a r e  shown on 

P l a t e  B-8. Both the  L.S. Highway 66 and L.S. Highway 85 b r idges  

would have t o  be  r a i s e d  a s  i n d i c a t e d  on P l a t e  3-9 i n  o rde r  t o  pass  



the Standard Pro jec t  Flood, The c o s t s  of r a i s i n g  these  bridges,  a 

non-Federal c o s t ,  a r e  divided equally between the e a s t  and west 

u n i t s  of  he Albuquerque Unit. The New Mexico S t a t e  Highway oepart- 

ment has already i n i t i a t e d  planning e f f o r t s  f o r  r e h a b i l i t a t i o n  of 

these  bridges. The plan and p r o f i l e s  f o r  t h i s  un i t  a r e  shown on 

P l a t e s  B-4, B-6, and B-7. 

Mouiitainview Unit, In  addi t ion  to  r a i s i n g  the  levees  an aver- 

~Ige  of 4.7 f e e t  over the e n t i r e  length  of the un i t ,  toe  dra ins  and 

Rellner  j e t t y  f i e l d s  would b e  added t o  the e x i s t i n g  system. Because 

no improvements were j u s t i f i e d  f o r  the I s l e t a  Unit - East  immedi- 

a t e l y  downstream, the Mountainview levee would be extended approxi- 

mately ~ , 0 0 0  f e e t  below the  I n t e r s t a t e  ~5 bridge t o  prevent the 

Standard Projec t  Flood backf low from en te r ing  the  Mountainview Unit 

through the  ra i l road  opening i n  the  I n t e r s t a t e  25 embankment. A 

backflow prevention s t r u c t u r e  would be  placed on the  r i v e r s i d e  d ra in  

t o  prevent ent ry  of backwater i n t o  the  u n i t  by t h i s  means. To pro- 

cect  the end of the levee  from the  scouring ac t ion  of flows s p i l l i n g  

i n t o  the  overbank, sheet  p i l i n g  would be  driven i n t o  the l a s t  100 

f e e t  of levee a s  indica ted  on P l a t e  B-8. The plan and p r o f i l e  f o r  

t h i s  un i t  a r e  shown on P l a t e s  8-6 and B-7, 

I s l e t a  Unit - East.  No s t r u c t u r a l  measures f o r  f lood preven- 

t i o n  would be economically j u s t i f i e d  f o r  t h i s  un i t ,  because there  

a r e  p r a c t i c a l l y  no improvements o r  o the r  damageable property within 

the  e n t i r e  flood plain.  Therefore, only flood pla in  management 

would be a v iable  recommendation t o  be  implemented by the  I s l e t a  In- 

dians. 1'he limits of the Standard Projec t  Flood p la in  f o r  the  un- 

protec ted  unit  a r e  shown on P l a t e  U-10. 

I s l e t a  Unit - West. The e x i s t i n g  levee would be reconstructed 

and ra i sed  an average of 5.2 f e e t  over i ts  e n t i r e  length. Toe 

d ra ins  would be i n s t a l l e d  a s  a  pa r t  of the levee r e h a b i l i t a t i o n ,  but 

no new Kellner j e t t y  f i e l d s  would be required. Approximately 16,000 



f e e t  of new overlap levee  would be  cons t ruc ted  t o  prevent  backflows 

from en te r ing  the  pro tec ted  a r e a  though t h e  r i v e r s i d e  d r a i n  which 

empties i n t o  the  Kio Grande j u s t  upstream from the Santa Pe Rai lroad 

bridge. Two backflow prevent ion s t r u c t u r e s  would be  placed i n  the 

overlap levee where i r r i g a t i o n  was teways empty i n t o  the r i v e r s i d e  

bra in ,  Rather than  modify t h e  e x i s t i n g  i n t a k e  s t r u c t u r e  on t h e  west 

end of t he  I s l e t a  Diversion Dam t o  prevent  excess ive  inf low and s t i l l  

maintain i t s  o r i g i n a l ,  f unc t ion ,  a  new l a r g e  capac i ty  excess ive  inf low 

prevent ion s t r u c t u r e  would be  cons t ruc ted  about 100 f e e t  downstream on 

the  i n t a k e  cana l .  Although t h e  new Mexico Highway 47 b r idge  a t  I s l e t a  

w i l l  pass  t h e  Standard P r o j e c t  Flood, about 300 f e e t  of t h e  west 

approach roadway would have t o  be r a i s e d  t o  match t h e  r e h a b i l i t a t e d  

levee  he igh t .  P lans  and p r o f i l e s  f o r  t h i s  u n i t  a r e  shown on P l a t e s  

B-10 and B-11 .  

Belen Unit- Eas t .  The average he ight  of t h e  l evee  would be  

increased  4.6 f e e t  over i t s  e n t i r e  length  t o  p r o t e c t  a g a i n s t  a  

Standard P ro jec t  Flood of 69,000 c . f . s .  - Toe d r a i n s  f o r  seepage con- 

t r o l  would be included i n  t h e  r e h a b i l i t a t i o n ,  and Ke l lne r  j e t t y  f i e l d s  

f o r  scour  p r o t e c t i o n  would be  p l ace  a t  vu lne rab le  l o c a t i o n s .  Over- 

l a p  levees  would be cons t ruc ted  a t  t he  r i v e r s i d e  d r a i n  wasteways 

near  t h e  New Mexico Highway 49 b r idge  and a t  t h e  r a i l r o a d  b r idge  

south of Belen. While both t h e  New Mexico Highways 47 and 49 

br idges  a t  I s l e t a  and Los Lunas, r e spec t ive ly ,  w i l l  pass  t h e  Stand- 

a rd  P r o j e c t  Flood, t h e i r  e a s t  approaches would be raised t o  match 

t h e  new levee  he igh t .  Because no new levee  i s  provided f o r  t h e  

I s l e t a  Unit - East upstream, a  t i eback  would be b u i l t  t o  high ground 

upstream from the  Highway 47 br idge  a t  I s l e t a .  Also an excess ive  

inf low prevent ion s t r u c t u r e  would be placed on t h e  r i v e r s i d e  d ra in  

where i t  would p e n e t r a t e  t h e  t i eback  t o  prevent  water  from en te r ing  

t h e  Belen 3 n i t  - East,. through t h i s  channel. A backflow prevent ion  

s t r u c t u r e  would be cons t ruc ted  a t  t h e  o u t l e t  of t h e  P e r a l t a  Main 

Canal near  Sec t ion  830. Rather than modify t h e  e x i s t i n g  i n t a k e  
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structure at the east end of the Isleta Diversion Dam to prevent ex- 

cessive inflow, a new excessive inflow preventer would be construc- 

ted about 50 feet downstream on the intake canal. Details of these 

control structures are shown on Plate B-16. The levee rehabilitation 

would terminate about 3,700 feet downstream from the railroad bridge 

at Belen. To protect the end of the levee from flows spilling into 

the overbank area, piling would be driven into the last 100 feet of 

levee as shown on Plate B-8. Plans and profiles for the Belen 

Unit - East are shown on Plates B-10, B-11, B-12, B-13, B-14, and 
B-15. 

Belen Unit - West. Rehabilitation of the existing levee would 

include installing toe drains and increasing the height an average 

of 5.1 feet over the entire length of the unit to protect against 

the Standard Project Flood of 69,000 c.f.s. Two small backflow 

prevention structures would be constructed near Sections 682 and 783 

where small discharge channels from the irrigation system empty into 

the Rio Grande. Two large backflow prevention structures would be 

constructed near Sections 699 and 879 for wasteways which presently 

pass over the riverside drain and discharge to the Rio Grande. 

Earthwork on the riverside channel which conducts the discharges to 

the river at each location would be improved. The Middle Rio Grande 

Conservancy District has( connected the riverside drain which formerly 

discharged to the Rio Grande near the railroad bridge, R2, near Belen 

with the drain south of the railroad by carrying it around the west 

bridge abutment. Therefore, no structure would be constructed at 

this location. 

The Los Lunas sewage treatment plant outfall, near Section 748 

would be modified to prevent backflow. A new flap valve would be 

installed on the riverside of the conduit and a new sluice gate on 

the landside of the conduit. 
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Approximately 8,400 f e e t  of new r i v e r s i d e  d r a i n  would be con- 

s t r u c t e d  between t h e  new l evee  and t h e  r a i l r o a d  embankment between 

Sec t ions  683 and 697 through t h e  I s l e t a  Marsh, The new d r a l n  would 

connect t o  t h e  e x i s t i n g  r i v e r s i d e  d r a i n  which s t a r t s  near  Sec t ion  

697. The cos t  of excavat ion requi red  t o  prepare  t h i s  new d r a i n  was 

included i n  t h e  c o s t  of l evee  f i l l  because t h e  d r a i n  was assumed t o  

be a  source of borrow. 

The w e s t  approaches t o  both t h e  Highways 49 and 6 b r idges  a t  

Los Lunas and Belen, r e s p e c t i v e l y ,  would be humped t o  match t h e  r e -  

h a b i l i t a t e d  l e v e e  he ight  and r a i s e d  above t h e  Standard P r o j e c t  Flood 

water su r f ace  e l e v a t i o n  between t h e  l evee  and br idge .  S t r u c t u r e s  

under t h e  roadways ca r ry ing  the  r i v e r s i d e  d r a i n  would be extended t o  

accommodate t h e  increased  road f i l l .  

The levee  r e h a b i l i t a t i o n  would be extended about 12,000 f e e t  

downstream from t h e  r a i l r o a d  br idge  near  Belen. One backflow pre- 

vent ion  s t r u c t u r e  would be cons t ruc ted  n e a r  Sec t ion  879 f o r  t h e  

wasteway d ischarge  t o  t h e  r i v e r .  To p r o t e c t  t h e  end of t h e  l evee  

(near  Sec t ion  900) from the  a t t a c k  of f low s p i l l i n g  i n t o  t h e  over- 

bank a r e a ,  p i l i n g  wouJd be dr iven  t h e  last  100 f e e t  of l e v e e  a s  in-  

d i ca t ed  i n  P l a t e  8 .  The p lan  and p r o f i l e s  f o r  t h e  Belen Unit  - West 

a r e  shown on P l a t e s  B-10, B-11,  B-12, B-13, B-14, and B-15. 

Mi t iga t ipn .  Mi t iga t ion  measures would be requi red  t o  o f f s e t  t h e  

adverse impacts t o  r e c r e a t i o n  and f i s h  and w i l d l i f e  c r ea t ed  by con- 

s t r u c t i o n  a c t i v i t i e s ,  t h e  temporary l o s s  of 478 a c r e s  of h a b i t a t  due 

t o  borrow p i t s  and hau l  roads ,  and t h e  permanent l o s s  of 286 a c r e s  

due t o  l evee  enlargement,  a s  wel l  a s  t h e  p a r t i a l  l o s s  of I s l e t a  

Marsh. The b a s i c  f e a t u r e s  of a  m i t i g a t i o n  p l an  would be i n t e n s i v e  

management of t h e  r i p a r i a n  woodland wi th in  t h e  p r o j e c t  a r e a  and 

a c q ~ i s i t i o n  i n  f e e  o r  easement and management of 500 a c r e s  of 

a d d i t i o n a l  deciduous woodland. 



PLAN B 

This p lan ,  a modificat ion of t h e  preceding plan, incorpora tes  

measures which address most of t h e  environmental ob jec t ives  iden t i -  

f i e d  i n  Sect ion G of Appendix A. The l evee  r e h a b i l i t a t i o n  f o r  each 

ind iv idua l  u n i t  is t h e  same f o r  t h i s  plan as i t  is f o r  Plan A, ex- 

cept  f o r  t h e  Belen Unit - West. Under t h i s  plan approximately 

11,500 f e e t  of levee  and toe d ra in  a t  t h e  upstream end of t h e  Belen 

Unit - West between Sections 672 and 696 would be  el iminated from 

t h e  plan of improvement t o  avoid drainage of t h e  e x i s t i n g  wetland, 

I s l e t a  Marsh, a t  t h i s  location.  A backflow prevention s t r u c t u r e  a t  

Section 683 would a l s o  be eliminated. I n  order  t o  prevent backwater 

from m t e r i n g  the  I s l e t a  Unit - West, a t ieback levee  approximately 

1,000 f e e t  long would be const ructed  t o  i n t e r s e c t  t h e  r a i l r o a d  em- 

bankment a t  about Section 673. An overlap levee  approximately 4,000 

f e e t  long would be constructed along t h e  I s l e t a  Drain t o  prevent  

f lood flows from en te r ing  t h e  lower end of t h e  Isleta Unit - West. 

I n  order  t o  prevent f lood flows from en te r ing  the  upstream end 

of the  Belen Unit - West, a t ieback would be constructed t o  a r a i s e d  

r a i l r o a d  embankment a t  Section 696. The r a i l r o a d  would have t o  be 

ra i sed  a t o t a l  d is tance  of 3,200 f e e t  t o  match t h e  required  new 

levee  height  a t  t h i s  locat ion.  The maximum inc rease  i n  grade would 

be 6 f e e t  a t  the  point  of t h e  tieback. The r a i s e  can b e  performed 

under t r a f f i c ,  o r  t r a f f i c  can be d ive r ted  over an e x i s t i n g  l i n e  

which swings t o  t h e  w e s t  immediately upstream from the  r a i s e d  por- 

t i o n  and then back i n t o  Belen downstream* The plan and p r o f i l e s  f o r  

t h i s  modificat ion of the  Belen Unit - West a r e  shown on P l a t e s  B-17 

and B-18. The only improvements loca ted  i n  t h e  unprotected a r e a  a r e  

t h e  r a i l r o a d ,  U.S. Highway 85, and the  I s l e t a  Drain, which would 

have n e g l i g i b l e  e f f e c t  on average annual b e n e f i t s  f o r  t h i s  un i t .  

Another f e a t u r e  of t h i s  plan would be the  c rea t ion  of wetlands 

from some of t h e  borrow areas  crea ted  by t h e  levee  const ruct ion.  



A s  described i n  more d e t a i l  i n  Section B of t h i s  appendix, a por- 

t i o n  of t h e  mate r i a l  t o  be  used i n  t h e  levee  const ruct ion would be 

borrowed from the  bosque a r e a  between t h e  levee  and t h e  c lea red  

channel. Because of the  con t inua l  changes i n  t h e  bosque as a re- 

s u l t  of n a t u r a l  and man-caused a c t s ;  i.e., f loods ,  f i r e s ,  steam- 

meandering, woodland succession, and t ree-cut t ing ,  the  borrow areas 

would not b e  se lec ted  u n t i l  prepara t ion of f i n a l  design. A t  t h a t  

time, sites f o r  borrow would b e  s e l e c t e d  which had t h e  l e a s t  impact 

on the  r i p a r i a n  environment. Haul road loca t ions  would a l s o  be 

spec i f i ed  t o  minimize des t ruc t ion  t o  t h e  l a r g e  trees. From these  

borrow a reas ,  those s u i t a b l e  f o r  development i n t o  wetlands would 

be  so designated and designed t o  c r e a t e  a marsh-type environment. 

S p e c i f i c  design f e a t u r e s  of these  these  manmade wetlands 

would be held i n  abeyance u n t i l  development of f i n a l  plans,  pending 

the  outcome of a d d i t i o n a l  s t u d i e s  a s  recommended i n  the  Fish  and 

Wildl i fe  Service ' s  Wildl i fe  Coordination Report. General charac- 

t e r i s t i c s  of t h e  borrow a reas  i d e n t i f i e d  f o r  wetland development 

would include s u f f i c i e n t  depth t o  permit ground water t o  serve a s  

the  s o l e  source of water supply i n  compliance with d e s i r e s  expressed 

by the  New Mexico Department of Game and Fish  and the  U.S. Fish and 

Wildl i fe  Service.  Depths wi th in  each of t h e  se lec ted  borrow p i t s  

would be va r ied  t o  accommodate t h e  d i f f e r e n t  species  of w i l d l i f e .  

Borrow areas wi thin  t h e  bosque would normally be excavated by 

using a scraper-dozer operat ion.  On those borrow p i t s  t o  b e  con- 

ver ted  i n t o  wetlands, a d rag l ine  opera t ion would be required  t o  ex- 

cavate below t h e  water l i n e .  Mater ia l  obtained and placed by t h i s  

method would c o s t  approximately $0.50 per  cubic yard more than the  

scraper  operat ion.  Not a l l  borrow a reas  would be s u i t a b l e  f o r  w e t -  

lands and excavated i n  t h i s  fashion. S i t e  s p e c i f i c  c h a r a c t e r i s t i c s  

a t  t h e  t i m e  of f i n a l  design would determine the  number and s i z e  of 

these manmade marshes. 



The remaining borrow p i t s  and haul  roads would b e  s c a r i f i e d  

and/or  shaped t o  more r e a d i l y  accept  n a t u r a l  o r ,  i f  necessary,  me- 

chan ica l  seeding with r e s t o r a t i o n  of vegeta t ion  expected t o  take  

p lace  i n  two years. Destroying t h e  haul  roads would prevent  the  use 

of such roads a s  en t ry  i n t o  t h e  bosque a f t e r  p r o j e c t  completion. 

The U.S. Fish and W i l d l i f e  Service ,  the  Hew Mexico Department of 

Game and Fish,  and t h e  c i t y  of Albuquerque have expressed t h a t  addi- 

t i o n a l  access o r  improvement of e x i s t i n g  access  would only induce 

more human a c t i v i t y  which would negate the  n a t u r a l  environment t h a t  

t h i s  plan addresses. 

As  s t a t e d  previous ly ,  the  s o l e  source of water  f o r  the  manmade 

wetlands would be ground water. Because a l l  water  wi th in  t h e  basin 

has been appropr ia ted ,  water  r i g h t s  would have t o  b e  acquired f o r  

these  marsh areas .  The amount of water  r i g h t s  requi red  would be 

equal  t o  t h e  d i f fe rence  between t h e  water l o s t  through evaporat ion 

r e s u l t i n g  from t h i s  open water and t h e  water  l o s t  through evapo- 

t r a n s p i r a t i o n  over the  same area.  This water l o s s  is  est imated t o  

b e  4 acre-feet  per  a c r e  of wetland created.  A prel iminary examina- 

t i o n  of the  a r e a  a t  t h i s  t i m e  would i n d i c a t e  t h a t  approximately 125 

a c r e s  of wetland could be  developed, r equ i r ing  t h a t  500 acre- fee t  of 
I 

water r i g h t s  be acquired. 

The c rea t ion  of the  wetlands and preservat ion  of I s l e t a  Marsh 

would o f f s e t  some of t h e  adverse environmental impacts which would 

b e  c rea ted  by const ruct ion  of Plan B. Other mi t iga t ion  measures 

based upon known condi t ions  a s  they cur ren t ly  e x i s t  inc lude  t h e  

fol lowing : 

a. Construction c o n t r a c t u a l  con t ro l s  t o  minimize adverse 

impacts. 

b. Grassing and s e l e c t e d  p lan t ing  i f  required.  



c .  Hanagement of r i p a r i a n  woodland and r i v e r  channel i n  t h e  

p r o j e c t  a rea .  

d. Acqu i s i t i on  i n  f e e  o r  easement and management of 250 a c r e s  

of deciduous woodland p r i o r  t o  cons t ruc t ion .  

e.  P recons t ruc t ion  w i l d l i f e  study. 

Deta i led  a n a l y s i s  of m i t i g a t i o n  and compensation measures f o r  

P lan  B a r e  presented  i n  Appendix H,  

This  p lan  provides  t h e  same environmental f e a t u r e s  a s  descr ibed  

f o r  P lan  B wh i l e  provid ing  p r o t e c t i o n  f o r  f lood  flows up t o  42,000 

c.f.s. t o  t h e  u n i t s  where economically j u s t i f i e d .  Details of P lan  C 

f o r  each of t h e  i n d i v i d u a l  u n i t s  a r e  given i n  t h e  fo l lowing  

paragraphs. 

B e r n a l i l l o  Unit. A s  s t a t e d  a t  t he  beginning of t h i s  s e c t i o n ,  

s t a g e  2 formulat ion produced no f e a s i b l e  a l t e r n a t i v e s  f o r  pro- 

t e c t i n g  the  e n t i r e  u n i t ,  t h e r e f o r e ,  no a c t i o n  o t h e r  than  develop- 

ment of a  warning system and emergency evacuat ion  p lan  i s  

recommended f o r  t h e  B e r n a l i l l o  Unit. 

Corra les  Unit. The p lan  f o r  t h i s  u n i t  would c o n s i s t  of recon- 

s t r u c t i n g  t h e  e x i s t i n g  l e v e e  and inc reas ing  i t s  h e i g h t  an average of 

2.2 f e e t  over  i t s  e n t i r e  l e n g t h  t o  provide p r o t e c t i o n  up t o  42,300 

c . f . s .  Toe d r a i n s  would be  provided t o  c o n t r o l  seepage,  and Ke l lne r  

j e t t i e s  would be  placed a t  vu lne rab le  l o c a t i o n s  t o  p r o t e c t  rhe l evees  

from high  flow v e l o c i t i e s .  The e x i s t i n g  ove r l ap  l evee  along t h e  



r i v e r s i d e  d r a i n  wh$ch empties i n t o  t h e  r i v e r  a t  the  IIighway 46 

br idge  would b e  r a i s e d  and extended t o  i n c r e a s e  i ts  l eng th  t o  about 

9,000 f e e t .  Another s h o r t  overlap l evee  would be  cons t ruc ted  from 

t h e  hi,qh ground j u s t  upstream from t h e  "oxbow n a t u r e  preserve." 

These over lap  l evees  would permit t he  e x i s t i n g  v a l l e y  drainage 

system t o  func t ion  without  modif icat ion,  whi le  prevent ing  i n t r u s i o n  

of  f loodwaters  i n t o  t h e  pro tec ted  a reas .  None of t h e  measures 

would adverse ly  impact upon t h e  p lans  of o t h e r  o rgan iza t ions  t o  

preserve the  "oxbo\~." The plan and p r o l i l e  of improvements f o r  

the  Corra les  Unit a r e  shown on P l a t e s  B-19 and B-20. 

Albuquerque Unit - East .  No work would be performed i n  t h i s  

un i t .  Ex i s t i ng  l evee  p lan  and p r o f i l e  a r e  shown on P l a t e s  R-21, 

B-22, B-23, and B-24. 

Albuquerque Unit - West. No work would be  performed i n  t h i s  

un i t .  E x i s t i n g  l evee  p lan  and p r o f i l e  a r e  shown on p l a t e s  B-22, 

B-23, and B-24. 

Mountainview Unit. I n  add i t i on  t o  r a i s i n g  t h e  levees  an aver- 

age of 2 . 3  f e e t  over  t h e  e n t i r e  l eng th  of t h e  u n i t ,  t oe  d r a i n s  and 

Kel lner  j e t t y  f i e l d s  would be added t o  t h e  e x i s t i n g  system. Because 

no improvements were j u s t i f i e d  f o r  t he  I s l e t a  Unit - East  immedi- 

a t e l y  downstream, t h e  Mountainview levee  would be  extended approxi- 

mately 3,000 f e e t  below t h e  I n t e r s t a t e  25 b r idge  t o  prevent  t h e  

backflow from e n t e r i n g  t h e  ?lountainview Unit through the  r a i l r o a d  

opening i n  t h e  I n t e r s t a t e  25 embankment. A backflow prevent ion 

s t r u c t u r e  would be  placed on t h e  r i v e r s i d e  d r a i n  t o  prevent  e n t r y  

of backwater i n t o  t h e  u n i t  by t h i s  means. To p r o t e c t  t he  end 

of t he  levee  from the  scour ing  a c t i o n  of flows s p i l l i n g  i n t o  the  

overbank, shee t  p i l i n g  would be dr iven i n t o  t h e  l a s t  100 f e e t  of 

l evee  a s  i nd ica t ed  on P l a t e  B-6. The plan and p r o f i l e  f o r  t h i s  

u n i t  a r e  shown on P l a t e s  'B-23 and B-24. 



I s l e t a  Unit - East. No s t r u c t u r a l  measures f o r  f lood preven- 

t i o n  would be economically j u s t i f i e d  f o r  t h i s  un i t ,  because the re  

a r e  p r a c t i c a l l y  no improvements o r  o the r  damageable property wi th in  

the  e n t i r e  f lood plain.  Therefore, only f lood p la in  management 

would be a v iab le  recommendation t o  be  implemented by t h e  I s l e t a  In- 

dians. The l i m i t s  of the  Standard Pro jec t  Flood p l a i n  f o r  the  un- 

protec ted  u n i t  a r e  shown on P l a t e  B-10. 

I s l e t a  Unit - West. The e x i s t i n g  levee would be  reconstructed 

and ra i sed  an average of 2.5 f e e t  over its e n t i r e  length  from t h e  

Albuquerque l evee  t o  S t a t e  road 47. Toe d r a i n s  would be i n s t a l l e d  

as a  p a r t  of t h e  levee  r e h a b i l i t a t i o n ,  b u t  no new Kel lner  j e t t y  f i e l d s  

would be requi red .  Approximately 8,000 f e e t  of new over lap  l evee  

wouid be cons t ruc ted  t o  prevent  backflows from en te r ing  t h e  p ro t ec t ed  

a r e a  through t h e  r i v e r s i d e  d r a i n  which empties i n t o  t h e  Rio Grande 

j u s t  upstream from t h e  Santa Fe Rai lroad br idge .  Also, 7,000 f e e t  of 

new over lap  l evee  would b e  cons t ruc ted  t o  prevent  backflows from 

e n t e r i n g  t h e  pro tec ted  a r e a  through t h e  r i v e r s i d e  d r a i n  which f lows 

under S t a t e  road 47. One backflow prevent ion  s t r u c t u r e  would be  placed 

i n  t he  over lap  l evee  where i r r i g a t i o n  wasteways empty i n t o  the  r i v e r -  

s i d e  d r a i n  and two backflow prevent ion  s t r u c t u r e s  would be  placed i n  

t h e  second over lap  levee  f o r  t h e  same purpose a s  before .  Although 

t h e  New Mexico Highway 47 br idge  a t  I s l e t a  w i l l  pass  42,000 c . f . s . ,  

t he  west approach roadway would have t o  be  r a i s e d  t o  match t h e  re- 

h a b i l i t a t e d  l evee  he igh t .  P lans  and p r o f i l e s  f o r  t h i s  u n i t  a r e  shown 

on P l a t e s  B-25 and B-26. 

Belen Unit- Eas t .  The average he igh t  of t h e  levee  would be  

increased an  average of 2 .4  f e e t  over i ts  e n t i r e  length  t o  p r o t e c t  

aga ins t  a  f l ood  of 42,000 c . f . s .  Toe d r a i n s  f o r  seepage c o n t r o l  

would be included i n  t he  r e h a b i l i t a t i o n ,  and Kel lner  j e t t y  f i e l d s  
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for scour protection would be placed at vulnerable locations. Over- 

lap levees would be constructed at the riverside drain wasteways 

near the New Mexico Highway 49 bridge and at the railroad bridge south 

of Belen. While both the New Mexico Highways 47 and 49 bridges 

at Isleta and Los Lunas, respectively, will pass 42,000 c.f.s. their 

east approaches would be raised to match the new levee height. 

Because no new levee is provided for the Isleta Unit - East upstream, 
a tieback would be built to high ground upstream from the Highway 

47 bridge at Isleta. Also an excessive inflow prevention structure 

would be placed on the riverside drain where it would penetrate 

the tieback to prevent water from entering the Belen Unit - East 
through this channel. A backflow prevention structure would be 

constructed at the outlet of the Peralta Main Canal near Section 

830. Rather than modify the existing intake structure at the east 

end of the Isleta Diversion Dam to prevent excessive inflow, a 

new excessive inflow preventer would be constructed about 50 feet 

downstream on the intake canal. Details of these control structures 

are shown on Plate B-16. The levee rehabilitationwould terminate about 

3,700 feet downstream from the railroad bridge at Belen. To protect 

the end of the levee from flows spilling into the overbank area, 

piling would be driven into the last 100 feet of levee as shown 

on Plate B-8. Plans and profiles for the Belen Unit - East are 
shown on Plates B-25, B-26, B-27, B-28, B-29, and B-30. 

Belen Unit - West. Rehabilitation of the existing levee would 

include installing toe drains and increasing the height an average 

of 2.7 feet over the entire length of the unit to protect against 

a flood of 42,000 c.f.s. The levee and toe drain would not be ex- 

tended through the existing Isleta Marsh to prevent drainage of the 

marsh. In order to prevent flood flows from entering the upstream 

end of the Belen Unit- West, a tieback would be constructed to a 
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raised railroad embankment at Section 696.  The railroad would have 

to be rais~d to match the required new levee height at this location. 

The maximum increase in grade would be 4 feet at the point of the tie- 

back. The raise can be performed under traffic, or traffic can be 

diverted over an existing line which swings to the west immediately 

upstream from the raised portion and then back into Belen downstream. 

The only improvements located in the unprotected area are the rail- 

raod, U.S. Highway 85, and the Isleta Drain, which would have neg- 

ligible effect on average annual benefits for this unit. 

A new large capacity excessive inflow prevention structure would 

be constructed on the Belen Highline Canal in the vicinity of where 

the upstream end of the levee would tie into the railroad embankment. 

A small backflow prevention structure would be constructed near 

Section 783 where small discharge channels from the irrigation system 

empty into the Rio Grande. Two large backflow prevention structures 

would be constructed near Sections 699 and 879 for wasteways which 

presently pass over the.riverside drain and discharge to the Rio Grande. 

Earthwork on the riverside channel which conducts the discharges to 

the river at each location would be improved. The Middle Rio Grande 

Conservancy District has connected the riverside drain which formerly 

discharged to the Rio Grande near the railroad bridge, R2, near Belen 

with the drain south of the railroad by carrying it around the west 

bridge abutment. Therefore, no structure would be constructed at 

this location. 
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The Los Lunas sewage treatment p lan t  o u t f a l l ,  near  Section 748 

would be modified t o  prevent backflow. A new f l a p  valve would be 

i n s t a l l e d  on the r i v e r s i d e  of t h e  conduit and a new s l u i c e  gate  on 

t h e  landside of t h e  conduit. 

The w e s t  approaches t o  both the  Highways 49 and 6 bridges a t  

Los Lunas and Belen, respect ively ,  would be humped t o  match the  re- 

h a b i l i t a t e d  levee height  and ra i sed  above t h e  42,000 c.f.s. water 

surface  e levat ion between t h e  levee and bridge, S t ruc tu res  under 

the  roadways carrying t h e  r i v e r s i d e  d r a i n  would be extended t o  

accommodate the  increased road f i l l .  

The levee r e h a b i l i t a t i o n  would be extended about 7,000 f e e t  

downstream from the  ra i l road  bridge near Belen. One backflow pre- 

vention s t r u c t u r e  would be constructed near Section 879 f o r  t h e  

wasteway discharge t o  the  r ive r .  To p ro tec t  the  end of t h e  levee  

(near Section 900) from the  a t t a c k  of flow s p i l l i n g  i n t o  t h e  over- 

bank area ,  p i l i n g  would be driven the  l a s t  100 f e e t  of levee  a s  in- 

d ica ted  i n  P l a t e  8. The plan and p r o f i l e s  f o r  t h e  Belen Unit - West 

are shown on P l a t e s  B-25, B-26, B-27, B-28, B-29, and B-30. 

Mitigation. Mitigat ion measures would be required t o  o f f s e t  

t h e  adverse impacts t o  rec rea t ion  qnd f i s h  and w i l d l i f e  crea ted  

by construction a c t i v i t i e s ,  the  temporary l o s s  of 150 ac res  of 

h a b i t a t  due t o  borrow p i t s  and haul roads, and the  permanent l o s s  

of 105 acres  due t o  levee  enlargement. The bas ic  f ea tu res  of the  

mi t igat ion plan would be in tens ive  management of the  r i p a r i a n  

woodland within the  p ro jec t  area  and acqu i s i t ion  i n  f e e  o r  easement 

and management of 200 ac res  of add i t iona l  deciduous woodland. Also 

t h i s  plan would c r e a t e  75 ac res  of wetlands from borrow a reas  required 

f o r  levee construction a s  previously described f o r  Plan B and dis-  

cussed i n  d e t a i l  there  and i n  Section B of t h i s  Appendix. 
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SECTION B 

DESIGN & COSTS 

This sec t ion  discusses the  design parameters used i n  the  design 

of  PlansA, B ,  and C and developes the cost estimates necessary for 

economic evaluation. 

DESIGN PARAMETERS 

Levees. The levees would be r e h a b i l i t a t e d  by reworking the  ex- 

i s t i n g  levee and p lac ing borrow onto the  reworked levee as  shown i n  

the  typ ica l  levee sec t ions  on P l a t e  B-5. The levee  alignment would 

n o t  be changed. The crown width would be 12 f e e t  and the  s i d e  

slopes 1 on 2.5. Three f e e t  of freeboard would be provided. A pos- 

i t i v e  drainage system ( t o e  dra ins)  would be  located (where not ex- 

i s t i n g  now) along the  lands ide  toe  of the  levee t o  i n t e r c e p t  

seepage and r e l i e v e  hydros ta t ic  pressure t o  prevent sloughing a t  

the  levee toe. The f i l l  would have two zones of ma te r i a l s  as shown 

i n  P l a t e  B-5. The major por t ion  of the  levee would be a zone of 

random o r  more impervious mater ia ls  obtained l a r g e l y  from the  ex i s t -  

i n g  levee and from borrow a reas  on the  r i v e r s i d e  of the  levee. The 

landside of the  levee would be a zone of oervious material obtained 

from the  r i v e r  channel t o  a i d  i n  proper operat ion of the  toe  drain.  

Levee f i l l  volumes were estimated from levee  p r o f i l e s  and cross  

sec t ions  ascer ta ined i n  the  levee  evaluat ion  por t ion  of problem 

i d e n t i f i c a t i o n .  



Toe Drains.  Toe d r a i n s  would c o n s i s t  of per fora ted  p ipe  embed- 

ded i n  graded f i l t e r  i n  a t rench  along the  toe  of the  levee  as the  

t y p i c a l  s e c t i o n  of toe  d ra in  shows on P l a t e  B-5. 'The t rench  would 

be  excavated t o  a s u f f i c i e n t  depth t o  p e n e t r a t e  t he  underlying per- 

vious s t r a tum which v a r i e s  i n  depth from 0 t o  12 f e e t  below the  

ground s u r f a c e  throughout most of t he  va l ley .  O u t f a l l  d r a i n s  spaced 

a? i n t e r v a l s  of 200 f e e t  and extending from the  c o l l e c t o r  pipe along 

the toe  of t h e  l evee  t o  e x i s t i n g  r i v e r s i d e  d r a i n s  would conduct in- 

t e r cep ted  dra inage  i n t o  t h e  d ra ins .  

Levee P r o t e c t i o n  Works. Levee p r o t e c t i o n  works i n  the  form of 

f l e x i b l e  type (Kellner)  j e t t i e s ,  a s  shown i n  P l a t e  B-5, would b e  in-  

s t a l l e d  where r equ i r ed  t o  d e f l e c t  the  channel cu r r en t  away from the  

levees.  J e t t y  f i e l d s  a l ready  e x i s t  i n  many l o c a t i o n s  throughout t he  

s tudy  reach. New j e t t y  f i e l d s  would be  loca t ed  a s  shown on t h e  

p l a t e s  dep ic t ing  P lans  A ,  B,  and C ,  where t h e  s i n u o s i t y  of t h e  

s t ream would normally d i r e c t  channel cu r r en t  during f lood  s t a g e  i n t o  

l evees  now having e i t h e r  no j e t t y  f i e l d s  o r  widely spaced f i e l d s .  

Overlap i e v e e s ,  E x i s t i n g  over lap  l e v e e s  would b e  improved and 

new ones cons t ruc ted  a t  s e v e r a l  r i v e r s i d e  d r a i n  o u t l e t s  i n  o r d e r  t o  

prevent  c r e a t i o n  of i n t e r n a l  dra inage  problems. Overlap levees  

would provide very  r e l i a b l e  p r o t e c t i o n  because they do not  r e l y  on 

mechanical uevices.  Typical  over lap  levee  s e c t i o n s  a r e  shown on 

P l a t e  B-4. 

Backflow Prevent ion  S t ruc tu re s .  Backflow prevent ion s t r u c t u r e s  

would b e  used mainly on i r r i g a t i o n  wasteways and on some r i v e r s i d e  

d ra ins .  Each new s t r u c t u r e  would be  r e in fo rced  concrete  r ec t angu la r  

condui t s  with f l a p  va lves  on the  r i v e r s i d e  and geared s l u i c e  ga t e s  

on the lands ide ,  'the head l o s s  through tile f l a p  valves would not be 

g r e a t e r  than 0.5 f o o t ,  The dimensions and genera l  f e a t u r e s  of the  



backflow p reven t ion  s t r u c t u r e s  would b e  pa t t e rned  a f t e r  t h e  s t r u c -  

t u r e s  designed f o r  wasteways i n  t he  Albuquerque Unit. P l a t e s  B-5, 

6-8, and B-16 provide d e t a i l s  of t h e s e  s t r u c t u r e s .  

Excessive Inf low Preven t ioa  Scn ic iu re s .  These s t r u c t u r e s  would 

be cons t ruc t ed  wherever flow must normally pass  through the  l e v e e  

from the  r i v e r  t o  t he  l ands ide ,  such a s  i r r i g a t i o n  in t akes .  Seve ra l  

a l t e r n a t i v e  methods f o r  c o n t r o l l i n g  excess ive  i n £  low e x i s t .  One 

would be t o  des ign  the  s t r u c t u r e  s o  a s  t o  l i m i t  i ts  capac i ty .  i l is  

approach would b e  d i f f i c u l t  t o  des ign  wi thout  a f f e c t i n g  its normal 

ope ra t ing  c a p a c i t i e s ,  Zhe a l t e r n a t i v e  approach recommended i n  t h i s  

r e p o r t  is t h a t  of s t r u c t u r e s  us ing  e l e c t r i c a l l y  opera ted  and auto- 

m a t i c a l l y  c o n t r o l l e d  s l u i c e  ga t e s .  The c o n t r o l  would be a device  

which seJzses t he  l e v e l  of water  on t h e  r i v e r s i d e  and would s i s a l  

:he s l u i c e  g a t e s  t o  c lo se .  The sens ing  mechanism could be over- 

r idden  by manual ope ra t ion .  

These s t r u c t u r e s  would be r e in fo rced  conc re t e  r e c t a n g u l a r  con- 

u u i t s .  The r e l i a b i l i t y  of t hese  s t r u c t u r e s  would depend heav i ly  on 

r e g u l a r  maintenance and ope ra t ion  checks. These devices  a r e  vulner-  

a b l e  from two a s p e c t s .  ;hey depend upon e l e c t r i c  power which could 

f a i l  under s e v e r e  weather  cond i t i ons  caus ing  f loods  and water  l e v e l  

sens ing  device  which could malfunct ion.  I n  s p i t e  of t hese  draw- 

backs,  t h e  recommended approach can work and provides  more r e l i a b l e  

and e f f e c t i v e  p r o t e c t i o n  than  e x i s t s  now. P l a t e s  B-8 and B-16 show 

the s t r u c t u r e s  proposed f o r  P l ans  B and 8. 

Gorrow Areas f o r  Levee F i l l .  A v a i l a b i l i t y  of borrow s i t e s  

a long  the l evees  w a s  based on a  cursory  review of 1972 a e r i a l  

photos. General a r e a s  where s i t e s  could poss ib ly  be  loca t ed  a r e  

shown on P l a t e s  U - 1 ,  B-3, 3-6 ,  3-iO, 2-12, and b-24. 'i'i~ese a r e a s  

l i e  mainly on s p a r s e l y  vegeta ted  l and  between the  edge of c h e  r i v e r  

channel and che levee .  3orrow p i t s  would go no ~ e e p e r  chan che 



water t ab le ,  which was assumed t o  be  3 t o  4 f e e t  below ground sur-  

face,  except  those t o  be  proposed f o r  wetland development, No bor- 

row a reas  w i l l  be  located  wi th in  100 f e e t  of the  reconst ructed  

levee. Approximately 25 percent  of t h e  levee f i l l  would come from 

the  r i v e r  channel except i n  t h e  Albuquerque Unit. The remainder of  

the  f i l l  would come from t h e  e x i s t i n g  l evee  and borrow p i t s .  The 

add i t iona l  ma te r i a l  f o r  the  Albuquerque Unit t o  provide SPF pro- 

t e c t i o n  would a l l  b e  random f i l l  from borrow p i t s .  Based on the  

above assumptions, s u f f i c i e n t  borrow appears a v a i l a b l e  along the  

levees  which would r e s u l t  i n  an average haul  d i s t ance  of 3,000 f e e t  

o r  l e s s .  The s u i t a b i l i t y  of t h e s e  s i t e s  w i l l  b e  c a r e f u l l y  examined 

i n  f i n a l  design. 

COST ESTIMATES 

Unit Costs. Unit c o s t s  f o r  major items were based on u n i t  

c o s t s  from recent  b ids  on s i m i l a r  type p r o j e c t s  i n  the  Southwest 

United S t a t e s  as recorded by Engineering News Records, manufacturer 

p r i c e  quota t ions ,  and Dodge Guide f o r  Est imating Publ ic  Works Con- 

s t r u c t i o n  Costs. Costs from Dodge Guide were adjus ted  t o  r e f l e c t  

the  d i f f e r e n c e  in  l abor  and mate r i a l  c o s t s  i n  the  Albuquerque a r e a  

from the  n a t i o n a l  average. Unit c o s t s  f o r  minor i tems f o r  which no 

b id  c o s t s  o r  Dodge Guide Data were a v a i l a b l e  were est imated from 

Means Building Construction Cost Data. 

Built-Up Unit Costs. Unit c o s t s  of toe  d r a i n s  and levee  em- 

bankment f i l l  a r e  built-up. Rather than show a l l  the  q u a n t i t i e s  of 

the  numerous c o s t  items of the  toe  d r a i n  and levee  f i l l ,  a s i n g l e  

un i t  cos t  w a s  developed f o r  each t o  account f o r  t h e  various items 

and t h e i r  q u a n t i t i e s .  The u n i t  c o s t  f o r  embankment f i l l  except i n  

the  Albuquerque Unit assumes t h a t  approximately 25 percent  of the  



new levee c r o s s  s e c t i o n  would be  perv ious  ma te r i a l  ob ta ined  by drag- 

l i n e  from t h e  r i v e r  channel.  The remaining 75 percent  would be  ran- 

dom material obta ined  from t h e  e x i s t i n g  l evee  and r iverbank  borrow 

a r e a s .  Ma te r i a l  from t h e  e x i s t i n g  l e v e s  was assumed t o  provide 

about  50 pe rcen t  of t h e  random f i l l .  Tile e x i s t i n g  l evee  would be  

removed (except  i n  t h e  Albuquerque Unit)  and t h e  m a t e r i a l  reworked 

on t h e  r i v e r s i d e  of t h e  new c r o s s  s e c t i o n ,  a l lowing t h e  pervious ma- 

ter ia l  t o  b e  placed over  t h e  t o e  d r a i n  along t h e  l ands ide  of t h e  

levee .  Under P lans  A and B t h e  l evees  i n  t h e  Albuquerque Unit would 

be  l e f t  i n  p l ace  and new random f i l l  placed on t h e  r i v e r s i d e  t o  

i n c r e a s e  t h e  l evee  he ight .  The u n i t  c o s t  f o r  embankment f i l l  i n  

a l l  u n i t s  except  t h e  Albuquerque Unit i nc ludes  t h e  c o s t s  of excava- 

t i o n  by d r a g l i n e ,  excavat ion by s c r a p e r ,  hau l ing  by sc rape r s ,  

p l ac ing  and shaping by s c r a p e r s ,  and compaction. The embankment 

f i l l  u n i t  c o s t  f o r  t h e  Albuquerque Unit  i nc ludes  a l l  i t e m s  mentioned 

above except  f o r  t h e  d r a g l i n e  excavat ion c o s t s .  

Levee f i l l  obtained from borrow p i t s  t o  be made i n t o  wet lands 

would r e q u i r e  excavat ion by d r a g l i n e  below t h e  water  t a b l e ,  and this 

m a t e r i a l  would c o s t  $0.50 pe r  cubic  yard more than t h a t  obtained i n  a 

s c r a p e r  opera t ion .  

The u n i t  c o s t  of t oe  d r a i n s  was bui l t -up by e s t ima t ing  t h e  c o s t  

of  an  8OO-foot l eng th  of t o e  d r a i n  i n  p lace  and d iv id ing  by t h e  

length .  The bui l t -up  c o s t  of t o e  d r a i n  i nc ludes  t h e  c o s t  and place- 

ment of t h e  p ipe  and graded f i l t e r ,  t h e  excava t ion ,  and the  back- 

f i l l .  

Lump Sum Costs. Some i t e m s  such a s  hyd rau l i c  c o n t r o l  s t r u c -  

t u r e s  a r e  l i s t e d  a s  lump sum c o s t s  t o  s i m p l i f y  t he  c o s t  es t imate .  

Es t imates  of  q u a n t i t i e s  of va r ious  m a t e r i a l s  appl ied  wi th  u n i t  c o s t s  



were made f o r  most such lump sum items. In l i g h t  of t h e  degree of 

accuracy poss ib le  and necessary a t  t h i s  s t a g e  of planning, these  

lump sum p r i c e s  were cons-ldered appropriate.  

Contingencies, The contingency f a c t o r  f o r  a l l  f ea tu res  of t h i s  

study w a s  15 percent.  

Federal Costs Other Than Direct Construction. Percentages used 

f o r  engineering and design,  supervision and inspect ion  of construct ion,  

and D i s t r i c t  overhead were based upon a c t u a l  percentages f o r  the  same 

i t e m s  incurred by t h e  Corps of Engineers i n  pas t  levee  construct ion.  

Non-Federal Costs. Non-Federal c o s t s  include the  c o s t s  of 

lands, easements, rights-of-way, and re loca t ions  o the r  than ra i l road  

bridges and approaches t h e r e t o ,  which would be required f o r  flood 

control .  However, t h e  cos t  of these  i t e m s  necessary f o r  the  wetland 

preservat ion included i n  Plans B and C would be shared with the  

Federal Government. 

Operation and Maintenance. Operation and maintenance of t h e  

p ro jec t  would be t h e  r e s p o n s i b i l i t y  of l o c a l  i n t e r e s t s .  Operation 

would be l imi ted  t o  f lood occurrences where s l u i c e  ga tes  on backflow 

preventers  would need t o  be closed and l a t e r  opened. The Middle Rio 

Grande Conservancy D i s t r i c t  opera tes  the present  levee system along 

the  Rio Grande. 

Maintenance would cons i s t  mainly of per iodic  inspect ion  of 

levees,  periodic lubr i ca t ion ,  t e s t  operat ion,  and r e p a i r  of s l u i c e  

ga tes ,  r e s t o r a t i o n  and replacement of levee  e a r t h  s lopes  and protec- 

t i o n  s tone  a f t e r  f loods,  f r ee ing  up f l a p  valves a f t e r  f loods,  per i -  

odic replacement of jack f i e l d s ,  and per iodic  cleanout and r e p a i r  of 

toe  drains.  These a c t i v i t i e s  a r e  performed by the  Middle Rio Grande 



Conservancy D i s t r i c t  f o r  the  ex i s t ing  levees  i n  the  a r e a  along the  

Rio Grande. I n  addi t ion ,  Plan B and Plan C include c o s t s  f o r  

managing and maintaining $he manmade marshes. 

Mitigation Costs. Mitigation c o s t s  f o r  e i t h e r  Plan A o r  

Plan B would include t h e  acqu i s i t ion  i n  f e e  o r  easement of 500 and 

250 acres ,  respectively,  of r ipa r i an  woodland, a s  w e l l  a s  management 

of the  projec t  area  f o r  f i s h  and wi ld l i f e .  Because of its lesser 

impact, mit igat ion c o s t s  f o r  Plan C would include acqu i s i t ion  of 

200 acres  of add i t iona l  lands and management of p ro jec t  lands fo r  

f i s h  and w i l d l i f e ,  estimated a t  $24,000 annually. Mitigat ion c o s t s  

would be shared by Federal  and non-Federal i n t e r e s t s  i n  t h e  same 

proportion a s  t h e  remainder of the  projec t .  

Real Esta te  Requirements. Additional land requirements f o r  

increasing the  levee  e d t h s  would not  exceed the  e x i s t i n g  right-of-way 

current ly  dedicated f o r  flood control  purposes and, therefore ,  a r e  not  

shown a s  a p ro jec t  economic cost .  The r e a l  e s t a t e  shown i n  t h e  follow- 

ing cos t  est imate;  104 a c r e s  f o r  Plan A, 114 ac res  f o r  Plan B, and 50 

acres  f o r  Plan C, a r e  required t o  extend overlap levees  and t o  construct  

t ieback levees where required. Plan A and B r equ i re  t h e  acqu i s i t ion  of 

3 residences i n  order  t o  extend t h e  overlap levee i n  t h e  Albuquerque 

Unit - East. Relocations ass i s t ance  payments a r e  included i n  the  cos t  

estimate. Estimates of c o s t s  f o r  right-of-way a r e  based upon a gross 

r e a l  e s t a t e  appra isa l .  

Per3.od of Construction. Each levee un i t  was considered a s  a 

p ro jec t  i n  i t s e l f .  Based on the  construction t i m e s  f o r  t h e  Albu- 

querque Unit phases, i t  was assumed t h a t  individual  u n i t s  discussed 

i n  t h i s  report  would be constructed and provide b e n e f i t s  i n  less 

than two years. 

Annual Costs. Annugl charges on t h e  investment cos t  were com- 

puted by applying t h e  6-718 percent i n t e r e s t  r a t e  and amortizing tne  
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cos t  over 100 years .  To t h e  i n t e r e s t  and amor t iza t ion ,  es t imated  

annual ope ra t ion  and maintenance charges were added t o  o b t a i n  t h e  

t o t a l  es t tmated  annual cos t .  

P lan  A. Tables  B-1 through B-7 g ive  t h e  d e t a i l e d  c o s t  esti- 

mates f o r  each  u n l t  w i th in  t h e  s tudy f o r  which a s t r u c t u r a l  s o l u t i o n  

is proposed under Plan A. Fish and w i l d l i f e  mi t iga t ion  c o s t s  f o r  

Plan A a r e  d e t a i l e d  i n  Table B-8 and included i n  Table B-9. Table 

B-8 then  summarizes t h e  f i r s t  cos t  and annual  charges f o r  each  of 

the  u n i t s  and g i v e s  a t o t a l  e s t i m a t e  f o r  Plan A. 

P l an  B. Q u a n t i t i e s  f o r  a l l  u n i t s  are t h e  same f o r  t h i s  p l a n  a s  

f o r  Plan A, except  t h e  Belen Unit - West, which has been modified t o  

preserve  t h e  e x i s t i n g  wetland a t  t h e  upstream end of t h e  u n i t .  The 

c o s t s  of t hese  modi f ica t ions ,  as descr ibed i n  Sect ion A, a r e  charged 

t o  t h e  Belen Unit - West, s i n c e  they  a r e  requi red  by d e l e t i o n  of t h e  

upper po r t ion  of t h i s  un i t .  Authori ty  f o r  t h i s  change i s  Executive 

Order 11990, P re se rva t ion  of Wetlands. The e l imina t ion  of t h e  levee 

and appurtenances through t h e  wetland and t h e  a d d i t i o n  of  t h e  re- 

quired t i e b a c k s  and r a i l r o a d  r a i s e  r e s u l t  i n  a n e t  decrease of $22,000 

f o r  t h e  Belen Unit - \Jest and a n e t  i n c r e a s e  of $685,000 f o r  I s l e t a  Unit- 

West. The r ev i sed  c o s t  e s t ima te s  f o r  t h e  Belen Unit-West and I s l e t a  

Unit-West a r e  given i n  Tables B-10 and B-1OA. 

Another f e a t u r e  of Plan B would be t h e  c r e a t i o n  of wet lands 

from some of t h e  borrow p i t s  l oca t ed  w i t h i n  t h e  bosque. Under 

t h i s  proviso,  approximgtely 125 a c r e s  of  marsh-type environment 

could be e s t a b l i s h e d  wi th in  t h e  s tudy  reach. Table B-11 g ives  t h e  

t o t a l  cos t  of conver t ing  borrow a r e a s  i n t o  wetlands, which Inc ludes  
I 

the a d d i t i o n a l  cos t  of l evee  f i l l  obtained from these  wetlands due 

t o  underwater excavat ion  and t o  shaping and grading requirements,  

and t h e  purchase of water  r i g h t s  t o  r ep l ace  t h a t  l o s t  by evaporat ion.  

Creat ion of the m t l a n d s  and p re se rva t ion  of Isleta Marsh would 

reduce t h e  amount of mi t iga t ion  l ands  requi red  from 500 a c r e s  t o  
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- -- Detailed Cost E s t i m a t e  of Plan A 
Corrales Unit 

Cost 
Account Estimated Unit Tota l  
Number I t e m  Quan t i ty  Uni t Cost Cost 

FEDERAL COST 

11 LEVEES 

Clearing and grubbing 1 Job LS 
Embankment f i l l  737,000 CY 1.50 
Gravel-levee crown 14,800 cy 5.65 
Toe d ra ins  (pipe) 57,430 LF 14.10 
Bank p ro tec t ion  ( jacks)  1,540 Each 225.00 
Overlap Levee (near 

Section 419R) 1-1 1 Job L S 
Overlap levee  (near 

Section 452R) 1-2 1 Job LS 

Contingencies 15% 

Tota l  Levees 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL FEDERAL COST 



TABLE B-1 

- .  
Detailed CostEstiGate of Plan A 

Corrales Unit 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

NONFEDERAL COST 

01 LANDS AND DAMAGES 

Fee purchase, crop land (R/N) 26 Acre 20,000 $ 520,000 

Contingencies 25% 130,000 

Total Lands and Damages 

TOTAL NONFEDERAL COST 

TOTAL PROJECT COST 



TABLE K-1 

- - -  Detailed c o x ~ s t i m a t e  o f  Plan A - - 

Corrales Unit 

Cost 
Account Estimated Unit Tota l  
Number I tern Quanti ty Unit Cost Cost 

INVESTMENT 

FEDERAL INVESTMENT 

Federal f i r s t  cos t  
I n t e r e s t  during const ruct ion ( l e s s  than 2 years)  None 

$ 4 ,  051,000 

NONFEDERAL INVESTMENT 

Nonfederal f i r s t  cos t  $ 650,000 
I n t e r e s t  during const ruct ion ( l e s s  than 2 years)  0 ---- 

$ 650,000 

TOTAL INVESTMENT 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

I n t e r e s t  (6-7/8%) 
Amortization (6-718% f o r  100 years)  

Tota l  Federal Annual Cost 

NONFEDERAL ANNUAL CHARGES 

I n t e r e s t  (6-7 18%) 
Amortization (6-718% f o r  100 years)  
Operation and maintenance 

Tota l  Nonfederal Annual Cost 

TOTAL ANNUAL CHARGES $ 333,000 



TABLE B-2 

~ e t a i l e ~  Cost Estimate -of Plan A 
Albuquerque Unit - East - - 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

FEDERAL COST 

11 LEVEES 

Clearing and grubbing 1 
Embankment fill 298,000 
Gravel - levee crown 19,800 
Modification to existing 
outlet structure (near 
Section 431L) 1-3 1 
Raising existing over- 
lap levee (near Section 
502L) 1-4 1 
Modification to existing 
sewage treatment plant 
outfall (near Section 
534L) U1 1 
Modification to existing 
sewage treatment plant 
outfall (near Section 
534~) U2 1 

Modification to existing 
sewage treatment plant 
outf all (near Section 
568L) U3 1 

Contingencies 15% 

Total Levees 

Job L S $ 53,000 
CY 1.40 418,000 
CY 5.65 112,000 

Job L S 7 6,090 

Job L S 197,000 

Job LS 41,000 

Job L S 41,000 

Job L S 



-- -- Deta i l ed  Cost Es t imate  of P l an  A_ 
Albuquerque Uni t  - East  

Cost 
Account Estinrated Unit  To ta l  
Number I t e m  Q u a n t i t y  Unit Cost  Cost 

FEDERAL COST (Cont ' d)  

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL FEDERAL COST 

NONFEDERAL COST 

01  LANDS AND DAMAGES 

Fee purchase, crop- 
l and  (R/W) 1 3  Acre 20,000 $ 260.,000 

Residences 3 Each 20,000 60,000 
Xelocations assistance 3 Each 15,500 46,500 

Contingencies  25% 91,500 

TOTAL LANDS AND DAMAGES 

02 RELOCATIONS 

.1 Roads 
U.S. 66 Bridge H4 
Care of t r a f f i c  1 Job 
Embankment f i l l  - east 
end 12,000 CY 



Detailed Cost Estimate of Plan A 
Albuquerque Unit - Eastp 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

NONFEDERAL COST (Cont ' d) 
Pavement - east end , 8,000 SY $19.20 $ 154,000 
Modification to drainage 
structure under roadway 
east end 1 Job LS 17,000 

Subtotal U.S. 66 Bridge $ 216,000 

U.S. 85 Bridge H5 
Care of traffic 1 Job L S $ 28,000 
Embankment fill - east end 8,000 CY 1.4C 11,000 
Pavement - east end 3,590 SY 19.20 69,000 
Modification to drainage 
structure under roadway 
east end I Job LS 86,000 

Subtotal U.S. 85 Bridge 
Contingencies 15% 

Subtotal Roads $ 472,000 

. 2  Bridges 
Raising bridges 
U.S. 66 (East 1/2) H4 39,000 SF 22.50 $ 878,000 
U.S. 85 (East 1/2) H5 43,850 SF 22.50 1,099.000 

Contingencies 15% 297.000 

Subtotal - Bridges $ 2,274,000 

TOTAL - RELOCATIONS $ 2,746,000 



TABLE B-2 

.. - Detailed ~ & t  ~s t i&i t e  of PIan A 
Albuquerque Unit - East  

Cost 
Account Estimated Unit Tot a 1  
Number I t e m  Quan t i ty  Unit Cost Cost 

NONFEDERAL COSTS (Cont'd) 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL NONFEDERAL COST 

TOTAL PROJECT COST 

INVESTMENT 

Federal  f i r s t  cos t  
I n t e r e s t  during const ruct ion 

(129s than 2 years)  

Nonfederal f i r s t  cos t  
Interest during const ruct ion 

( l e s s  than 2 years)  

None 
$ 1 ,444 ,  ,000 

None 
$ 3 , 7 9 5  ,000 

TOTAL INVESmENT 



- -  - 
Detailed Cost ~stimate of Plan A __ 

Albuquerque Unit - East 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-718%) , 
Amortization (6-718% for 
100 years) 

Total Federal Annual Cost 

NONFEDERAL ANNUAL CHARGES 

Interest (6-7 18%) 
Amortization (6-7 18% for 
100 years) 
Operation and maintenance 
(in addition to existing) 

Total nonfederal annual cost 
None 

261 ,000 

TOTAL ANNUAL CHARGES 



. -- - - 
Detailed Cost Estimate of Plan A 

Albuquerque u n i t  - west 

Cost 
Account Estimated Unit Tota l  
Number I t e m  Quant i ty  Unit Cost Cost 

FEDERAL COST ' 

11 LEVEES 

Clearing and grubbing 1 
Embankment f i l l  347,000 
Gravel - levee crown 14,500 
Toe d r a i n s  (pipe) 15,980 
Bank p ro tec t ion  - jacks 1,270 
Excessive inflow prevention 

s t r u c t u r e  - Type D 
(Near Sect ion 502R) I 5  1 

Modification t o  ex i s t ing  
o u t l e t  s t r u c t u r e  
(Near Section 516R) I6  1 

Modification t o  e x i s t i n g  
o u t l e t  s t r u c t u r e  
(Near Sect ion 563R) I7 1 

Job LS 
Cy $ 1.40 
cy 5.65 
LF 14.10 

Each 225.90 

Job LS 

Job LS 

Job LS 

Tota l  - Levee 
$ I, 541,000 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION $ 146,000 

TOTAL FEDERAL COST 



TABLE G-3 

Detailed Cost Estimate of Plan A 
Albuquerque Unit  - West 

Cot3 t 
Account E s t i m a t e d  U n i t  Total  
Number I tern Quant i ty  U n i t  Cost Cost 

NONFEDERAL COST 

01 LANDS AND DAMAGES 

Fee purchase, cropland 
(Hwy Borrow) 6 Acre $20,000 $ 120,000 

Contingencies 25% 30,000 

TOTAL LANDS AND DAMAGES $ 150,000 

02 RELOCATIONS 

1 ROADS 

U. S. 66 Bridge H4 

Care of t r a f f i c  1 Job LS $ 28,000 
Embankment f i l l -wes t  end 7,000 CY $ 1-40 10 ,000 
Pavement-west end 3,530 SY 19 .20 63,000 
Modificat ion t o  drainage 

s t r u c t u r e  under roadway- 
w e s t  end 1 Job L S 22 ,000 

Subtota l  - U, S. 66 Bridge 128,000 



- .  Detailed-& 
Albuquerque U n i t  - west 

Cost 
Account Est imated Unit  To ta l  
Number I tern Quant i ty  Unit  Cost  Cost 

NONFEDERAL COST (cont 'd )  

U. S. 85 Bridge H 5  

Care of T r a f f i c  1 Job LS 
Embankment f i l l - w e s t  end 7,000 CY $ 1.40 
Pavement-west end 3,120 SY 1.9.20 
Modif ica t ion  t o  d ra inage  

s t r u c t u r e  under roadway- 
w e s t  end 1 Job LS 

Sub to t a l  - U. S. 85 Bridge 

Contingencies  15% 

Sub to t a l  - Roads 

.2 BRIDGES 

Rais ing  Bridges 
U. S. 66 (West 112) H4  39,000 SF 2T.50 
U. S. 85 (West 112) H5 48,850 SF 22.50 

Contingencies  15% 

S u b t o t a l  - Bridges 

TOTAL - RELOCATIONS 



Detai led  Cost Estimate of Plan A 
Albuquerque Unit - West 

Cost 
Account Estimated Unit Tota l  
Number I t e m  Quant i ty  Unit Cost Cost 

NONFEDERAL COST (cont 'd)  

30 ENGINEERING AND DESIGN $ 330,000 

31 SUPERVISION AM) INSPECTION $ 228,000 

TOTAL NONFEDERAL COST $3,245,000 

TOTAL PROJECT COST $5,148,000 

INVESTMENT 

FEDERAL INVES'MENT 

Federal f i r s t  c o s t  $1,903 ,000 
I n t e r e s t  during cons t ruc t ion  ( l e s s  than 2 years)  None 

NONFEDERAL INVESTMENT 

Nonfederal f i r s t  c o s t  $3,245,000 
I n t e r e s t  during const ruct ion ( l e s s  than 2 years)  None 

TOTAL INVESTMENT $5,148,000 



Detailed Cost Est- of P U  
Albuquerque unit - -West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

ANMTAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 100 years) 

Total Federal Annual Cost $ 131,000 

NONFEDERAL ANNUAL CHARGES 

Interest (6- 718%) 
Amortization, (6-718% for 100 years) 
Operation and Maintenance 
(in addition to existing) None 

Total Nonfederal Annual Cost $ 223,000 

TOTAL ANNUAL CHARGES $ 354,000 



TABLE B-4 

Detailed Cost Estimate of Plan A 
Mountainview Unit 

Cost 
Account Estimated Unit Tota l  
Number I t e m  Quan t i ty  Unit Cost Cost 

FEDERAL COST 

11 LEVEE 

Clearing and grubbing 1 Job LS $ 64,000 
Embankment f i l l  356,000 CY 1.50 534,000 
Gravel - l evee  crown 5,600 CY 5.65 32,000 
Toe d r a i n s  (pipe) 23,056 LF 14.10 325 , 000 
Slope p ro tec t ion  - p i l i n g  1 Job LS 85 , 000 
Bank p ro tec t ion  - jacks  1,615 Each 225.00 363 000 
Backflow prevention 

s t r u c t u r e ,  Type A 
(near Section 623L) 19 1 Job LS 170,000 

Contingencies 15% 

Tota l  Levees 

30 ENGINEERING P.ND DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL FEDERAL COST 

TOTAL PROJECT COST 



Detailed cost- ~stf&te of Plan A 
Mountainview Unit 

Cost 
Account Estimated Unit Total 
Number I tern Quantity Unit - Cost Cost 

INVESTMENT 

FEDERAL 

Federal first cost 
Interest during construction 
(less than 2 years) 

NONFEDERAL 

Nonfederal first cost 
Interest during construction 

$ 0 
None 

TOTAL INVESTMENT $ 2,224,000 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-7/82) 
Amortization (6- 7/82 for 
100 years) 

Total Federal Annual Cost 

NONFEDERAL ANNUAL CHARGES 

Operation and Maintenance 

Total Nonfederal Annual Cost 

TOTAL ANNUAL CHARGES 



TABLE B-5 

Derailed Cost Estimate 6f Plan A 
Isleta Unit - west 

-- -- 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit  Cost Cost 

FEDERAL COST 

11 LEVEE 

Clearing and grubbing 1 
Embankment f i l l  !~r13,000 
Gravel - levee crown 4,000 
Toe drain (pipe) 25,500 
Bank protection - jacks 1,075 
Backflow prevention 
s t ruc ture ,  Type C 
(near Section 620R on 
overlap) I8 1 

Backflow prevention 
s t ruc ture ,  Type C 
(near Section 632R on 
overlap) I10 1 

Overlap levee (near 
Section 637R) I11 1 

Job 
CY 
CY 
LF 

Each 

Job 

Job 

Job 

Excessive Inflow Prevention 
Structure, Type E (Section 
670R) I13 1 Job L S 268,000 

Contingencies 15% 

Total Levees 

30 ENGINEERING AND DESIGN 329,000 

31 SUPERVISION AND INSPECTION 

TOTAL FEDERAL COST 

Revised April 1980 ' B-42 



Detailed Cost Estimate of Plan A 
dsleta Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

NONFEDERAL COST 

01 LANDS AND DAMAGES 

Fee land, cropland (R/w) 35 Acre 5,.000 $ 165,000 

Contingencies 15% 25,000 

Acquisition cost 40,000 

TOTAL LANDS AND DAMAGES $ 230,000 

02 RELOCATIONS 

.1 Roads 

S.R. 47 bridge - west 
approach H8 
Care of traffic 1 
lhb-t fS11 - 
weet end 2,400 
Pavememt - west end 824 

Contingencies 15% fi 

TOTAL - RELOCATIONS 
30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTI0,V 

TOTAL NONFPERAL COST 

TOTAL PROJECT COST 

Job LS $ 28,000 

Revised A p r i l  1980 B-4 3 



TABLE B-5 

Detailed Cost Estimate of Plan A 
Isleta Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit - Cost Cost 

INVESTMENT 

FEDERAL IIWESZNENT 

Federal first cost 
Interest during construction 
(less than 2 years) 

NONFEDERAL INVESTMENT 

Nonfederal first cost 
Interest during construction 
(less than 2 years) 

TOTAL INVESTMENT 

ANNUAL CHARGES 

Interest (6- 7!8%) 
Amortization (6- 7j8% for 
100 years) 

Total Federal Annual Cost 

None 

$ 2,952,000 

None 
$ 30 1,000 



TABLE B-5 

Detailed Cost Estimate of Plan A 
Ialeta Unit - West 

- - . - - 

Cost 
Account Estimated Unit Total 
Number I tern Quantity Unit - Cost Cost 

ANNUAL CMARGES (Cont '.d) 

NONFEDERAL ANNUAL CHARGES 

Interest (6- 7 / 8 % )  
~mortization' (6-7/8% for 
100 years) 
Operation and Maintenance 

Total Nonfederal Annual Cost 

TOTAL ANNUAL CHARGES 



Detailed Cost Estimate of Plan A 
Belen Unit - East 

Cost 
Account Estimated Unit Total  
Number Item Quantity Unit Cost Cost 

FEDERAL COST 

Clearing and grubbing 
Embankment f i l l  
Gravel - levee crown 
Toe dra ins  (pipe) 

Slope protection - p i l i ng  
Bank protect ion - jacks 
Excessive inflow prevention 
s t r uc tu r e  - Type D 
(near Section 651L) I 12 

Excessive inflow prevention 
s t ruc tu re  - Type E 
(near Section 656L) I 14 

Overlap levee (near 
Section 739L) I 18 

Backflow prevention 
s t ruc tu re ,  Type B 
(near Section 829L) I 20 

Overlap levee (near 
Section 877L) I 21 

Contingencies 15% 

Total Levees 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL FEDERAL COST 

Job LS 
CY$ 1.50 
CY 5.65 
LF 14.10 

Job LS 
Each 2 25.00 

Job LS 

Job LS 



Deta i l ed  Cost Es t imate  of Plan A . 
Belen Unit  - East  

Cost 
Account Estimated Unit  T o t a l  
Number I t e m  Quant i ty  Unit  Cost Cost 

NONFEDERAL COST 

0 1  LANDS AXD DAMAGES 

Fee purchase,  cropland 
(R/W) 

Contingencies  25% - + 

TOTAL - LANDS ALdD DANAGES 

Roads 

SR 47 b r i d g e  - e a s t  approach 
H10 

Care of t r a f f i c  
Embankment f i l l  - e a s t  end 
Pavement - e a s t  end 
Modif icat ion t o  dra inage  

s t r u c t u r e  under roadway 
east end 

S u b t o t a l  SR 47 

1 Job LS 
12,000 ,y $ 1 . 4 0  

2,118 sy 19.20 

1 Job LS 



Detailed Cost Estimate of Plan  A 
Eelen Unit - East  

Cost 
Account Estimated Unit Tota l  
Number I t e m  Quan t i ty  Unit Cost Cost 

NONFEDERAL COST (Cont 'd) 

SR 49 br idge  - e a s t  approach 
H12 
Care of t r a f f i c  1 Job LS $ 28,000 
Embankment f i l l  - e a s t  end 9,000 CY $1.40 13,000 
Pavement - e a s t  end 2,235 SY 19.20 43,000 
Modification t o  drainage 

s t r u c t u r e  under roadway 
e a s t  end 1 Job LS 18,000 - 

Subto ta l  SR 49 $ 102,000 

Contingencies 152 31,000 

TOTAL - RELOCATIONS $ 240,000 

30 EXGINEERING AND DESIG? $ 41,000 

31 SUPERVISION AND INSPECTION $ 26,000 

TOTAL NONFEDERAL COST $ 757,000 

TOTAL PROJECT COST 

Federal  f i r s t  cos t  
I n t e r e s t  during construction 

( l e s s  than 2 years)  



Detailed Cost ~ s t i & t e  of Plan A 
Belen Unit - East 

Cost 
Account Estimated Unit Total  
Number Item Quantity Unit Cost Cost 

INVESTMENT (Cont'd) 

NONFEDERAL INVESThlENT 

Nonfederal f i r s t  cos t  
I n t e r e s t  during construction 

( l e s s  than 2 years)  

TOTAL INVESTMENT 

ANNUAL CHARGES - 
FEDERAL ANNUAL CHARGES 

I n t e r e s t  (6-7 18%) 
Amortization (6-718% f o r  

100 years)  

Tota l  Federal Annual Cost 

NONFEDERAL ANNUAL CIURGES 

I n t e r e s t  (6-718%) 
Amortization (6-718% f o r  

100 years)  
Operation and Maintenance 

Tota l  ilonfederal Annual Cost 

TOTAL ANNUAL CHARGES 

None 

$ 757,000 

$14,053,000 



TABLE B-7 

Detailed c o s t  Gtinmte of Plan A 
Belen Unit - West 

- 
Cost 

Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

FEDERAL COST 

11 LEVEES 

Clearing and grubbing 1 Job LS $ 165,000 
Embankment fill 2,244,000 CY 1.50 3,366,000 
Gravel - levee crown 25,600 CY 5 .65  145,000 
Toe drains (pipe) 115,760 LF 14.10 1,632,000 
Slope protection - piling 1 Job LS 85,000 
Bank protection - jacks 12,630 Each $200.00 2,842,000 

Backflow prevention 
structure, Type C (near 
Section 682R) I16 1 Job LS 85,000 

Backflow prevention 
structure, Type B (near 
Section 699R) I17 1 Job LS 1 13,000 

Modification to existing 
sewage treatment plant 
outfall (near Section 748R) 
U4 1 Job LS 41,000 
Backflow prevention 
structure, Type C (near 
Section 783R) I19 1 Job LS 85,000 

Backflow prevention 
structure, Type B (near 
Section 8798) I22 1 Job LS 1 13,000 

Contingencies 15% 

Total Levees 9,973,000 

Revised April 1980 



TABLE B-7 

Detai led Cost- ~ s t i k t e  of Plan A -- 

Belen Unit - West 

Cost 
Account Estimated Unit Total  
Number Item Quantity Unit Cost Cost , 

FEDERAL COST (CON'T) 

30 ENGINEERING AND DESIGN $. 1 , 0 9 7 ~ ~ ~ 0  

31 SUPERVISION AND INSPECTION 798,000 

TOTAL FEDERAL COST 11,868,000 

NONFEDERAL COST 

02 RELOCATION 

ROADS 

SR 49 bridge - w e s t  approach 
*HI3 

Care of t r a f f i c  1 Job LS $ 2 8,000 
Embankment f i l l  - w e s t  end 4,000 CY 1.40 6,000 
Pavement - w e s t  end 1,235 SY 19.20 24,000 
Modification t o  drainage 

s t r u c t u r e  under roadway - 
w e s t  end 1 Job LS 12,000 

Subtotal  SR 49 $ 70,000 



TABLE B-7 
Q .  

Detailed Cost Estimate of Plan A 
Belen Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

SR 6 bridge - west approach 
HI5 
Care of traffic 1 Job LS $ 34,000 
Embankment fill - west end 11,000 CY 1.40 15,000 
Pavement - west end 2,118 SY 19.20 41,000 
Modification to drainage 
structure under roadway - 
west end 1 Job LS 19,ooo 

Subtotal SR 6 $ 109,000 

Contingencies 15% 27,000 

TOTAL - RELOCATIONS $ 206,000 

30 ENGINEERING AND DESIGN $ 25,000 

31 SUPERVISION AND INSPECTION $ 23,000 

TOTAL NONFEDERAL COST $ 25k,000 

TOTAL PROJECT COST $12,122,000 

INVESTMENT 

FEDERAL INVESTMENT 

Federal first cost 
Interest during construction 
(less than 2 years) 

$11,868,000 

None 

Revised A p r i l  1980 - 

B-52 



Detailed Cost Estimate of Plan A 
Belen Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Upi t Css t Cost 

INVESTMENT (CON'T) 

NONFEDERAL INVESTMENT 

Nonfederal first cost 
Interest during construction 
(less than 2 years) 

TOTAL INVESTMENT 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-7 18%)  
Amortization (6-7 18% for 
100 years) 

Total Federal Annual Cost 

NONFEDERAL ANNUAL CHARGES 

Interest (6- 718%) 
Amortization (6- 718% for 
100 years) 
Operation and Maintenance 

Total Nonfederal Annual Cost 

TOTAL ANNUAL CHARGES 

None 



TABLE B-8 

Detailed Cost Estimate of Plan A 
Mitigation Costs 

Estimated Unit Total 
I tern Quantity Unit Cost Cost 

INVESTMENT 

LANDS AND DAMAGES 

Fee Purchase 
Contingencies 25% 

TOTAL - LANDS AND DAMAGES $ 3,438,000 

ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718 % for 

100 years) 
Management of project lands 
for fish add wildlife 

500 ACRE $ 5,500 $2,750,000 
688,000 

TOTAL - ANNUAL CHARGES $ 261,000 



Table B-9 
Plan A 

Summary of First Costs and Annual Costs by Levee Unit 

(Based on10.-78 Price ~evels) 

First C~sts Annual Costs 
Units Federal Nonfederal Total Federal Nonfederal Total 

Bernalillo 
Corrales 
Albuquerque-East 

td 
I Albuquerque-West 
Cn 
Cn Mountainview 

Isleta-East 
Isleta-West 
Belen-Eas t 
Belen-Wes t 

Total Levee Rehabilitation 37,738,000 9,002,000 46,740,000 2,598,000 724,000 3,322,000 

Mitigation 2,776,000 662,000 3,438,000 204,000 57,000 261,000 

TOTAL - PLAN A 4Oy514~OOO 9,6649000 50,178,000 2,802,000 781,0003,583,000 

Revised April 1980 



TABLE B- 10 

Detailed Cost Estimate of Plan B 
Isleta Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

FEDERAL COST 

11 LEVEE 

Clearing and grubbing 1 
Embankment fill 412,100 
Gravel - levee crown 4,500 
Toe drain (pipe) 27,500 
Bank Protection - jacks 1,075 
Backflow prevention 
structure, Type C 
(near Section 620R on 
overlap) I8 1 

Backflow prevention 
structure, Type C 
(near Section 632R on 
overlap) I10 1 

Overlap levee (near 
Section 637R)Ill 1 
Backflow prevention structure 
Type B (near Section 670R) 
on tieback levee 1 
Backflow prevention structure 
Type B (near Section 670R) 
on tieback levee 1 
Overlap levee (near Section 672R) 1 
Excessive inflow prevention structure 
Type E (near Section 656R) I13 1 

Contingencies 15% 

Total Levees 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL FEDERAL COST 

Job LS $ 44,000 
CY 1.50 720,000 
CY 5.65 35,000 
EF 14.10 387,000 

Each 225.00 242,000 

Job LS 85,000 

Job LS 85,000 

Job LS 278,000 

Job LS 113,000 

Job L S 113,000 
Job LS 130,000 

Job L S 268,000 

Revised April 1980 

i 



TABLE B-10 

Detailed Cost Estimate of Plan B 
Isleta Unit - West 

- - - - ---- 

Cost 
Account Estimated Unit Total 
Number Ttem Quantity Unit Cost Cost 

NONFEDERAL COST 

01 LANDS AND DAMAGES 

Fee land, cropland (RIM) 4 7 Acre 5,000 $ 225,000 

Contingencies 15% 34,000 

Acquisition cost 

TOTAL LANDS AND DAMAGES 

02 RELOCATIONS 

.1 Roads 

S.R. 47 bridge - west 
approach H8 
Care of traffic 
Embankment fill - 
west end 

Pavement - west end 

Contingencies 15% & 

TOTAL - RELOCATIONS 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL NONDEDERAL COST 

TOTAL PROJECT COST 

1 Job LS $ 28,000 

Revised April 1980 



TABLE B-10 

Detailed Cost Estimate of Plan B 
Isleta Unit - West 

Cost 
Account Estimated Unit Total 
Numb er Item Quantity Unit Cost Cost 

INVESTMENT 

FEDERAL INVESTMENT 

Federal first cost 
Interest during construction 
(less than 2 years) 

NONFEDERAL INVESTMENT 

Nonfederal first cost 
Interest during construction 
(less than 2 years) 

TOTAL INVESTMENT 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-7/8%) 
Amortization (6-718% for 
100 years) 

Total Federal Annual Cost 

None 
$ 3,537,000 

None 
$ 401,000 

Revised April 1980 



TABLE B-10 

Detailed Cost Estimate of Plan B 
Isleta Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

ANNUAL CHARGES (Cont'd) 

NONFEDERAL ANNUAL CHARGES 

Interest (6-718%) - 
Amortization (6-718% for 
100 years) 

Operation and Maintenance 

Total Nonfederal Annual Cost 

TOTAL ANNUAL CHARGES 

Revised April 1980 



TABLE B-10 A 
Detailed Cost Estimate of Plan B 

Belen Unit - West 
Cost 
Account Estimated Unit Total 
Number Item ' Quantity Unit Cost Cost 

FEDERAL COST 

11 Levees 

Clearing and grubbing 1 
Embankment fill 2,087,000 
Gravel - levee crown 23,100 
Toe drains (pipe) 104,260 
Slope protection - piling 1 
Blank protection - jacks 12,630 
Backflow prevention 
structure, Type B (near 
Section 699R) I17 1 

Modification to existing 
sewage treatment plant 
outfall (near Section 748R) 
u 4 1 
Backflow prevention 
structure, Type B (near 
Section 879B) I22 1 

Job LS 
CY 1.50 
CY 5.65 
LF 14.10 
Job LS 
Each 225.00 

Job LS 

Job LS 

Job LS 

Subtotal $8,090,000 

Contingencies 15% 
Total Levees 

Revised April 1980 



TABLE B-1OA Cont, 
Belen Unit - West 

Cost 
Account Estimated Unit Total 
Number Item - Quantity Unit Cost Cost 

30 ENGINEERING AND DESIGN $ 4,023,000 

31 SUPERVISION AND INSPECTION 752,000 

TOTAL FEDERAL COST $11,079,000 

NONFEDERAL COST 

Railroad Raise 
Contingencies 5 5 %  

Total Railroads 

ROADS 

1 Job LS 98,000 
/ 15,000 

SR 49 bridge - west approach 
H13 
Care of traffic 1 Job LS $ 28,000 

4,000 CY 1.40 6,000 
Pavement - west end 1,235 SY 19.20 24,000 
Modification to drainage 
structure under roadway - 
west end 1 Job L S 12,000 

Subtotal $ 70,000 

a Revised April 1980 



TABLE B-1OA - Cont . 
Belen Unit - West 

Cost 
Account Item Estimated Unit Total 
Number Quantity Unit Cost Cost 

SR 6 bridge - west approach 
H15 
Care of traffic 1 Job LS 34,000 
Embankment fill - west end 11,000 CY 1.40 15,000 
Pavement - west end 2,118 SY 19.20 41,000 
Modification to drainage 
structure under roadway - 
west end 1 Job LS 19,000 

Subtotal SR 6 $ 109,000 

Contingencies 15% 

Total Roads 

TOTAL - RELOCATIONS 

30 ENGINEERING AND DESIGN $ 38,000 

31 SUPERVISION AND INSPECTION $ 35,000 

TOTAL NONFEDERAL COST $ 392,000 

TOTAL PROJECT COST $11,471,000 

INVESTMENT 

Federal first cost 
Interest during construction 
(less than 2 years) 

NONFEDERAL INVESTMENT 

Nonfederal first cost 
Interest during construction 
(less than 2 years) 

TOTAL INVESTMENT 
. . 

Revised April 1980 

None 
$11,079,000 

None 
$ 392,000 



TABLE B-1OA Cont. 
Belen Unit - west 

Cost 
Account Estimated Unit Total 
Numb e r Item Quantity Unit Cost Cost 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-7/8%) 
Amortization (6-718% for 
100 years) 

Total Federal Annual Cost 

NONFEDERAL ANNUAL CHARGES 

Interest (6-7/8%) 
Amortization (6-718% for 
100 years) 
Operation and Maintenance 

Total Nonfederal Annual Cost 

TOTAL ANNUAL CHARGES 

* Revised April 1980 



TABLE R-11 
Detailed Cost Estimate for Creation 

of Wetlands - Plan B 
Estimated Unit Total 

Item Quantity Unit Cost Cost 

INVESTMENT 

Additional cost of levee fill 
from wetlands excavation 875,000 CY 0.50 438,000 

Contingencies 15% 66,000 
I 

Subtotal $ 504,000 

ENGINEERING AND DESIGN. $ 66,000 

SUPERVISION AND ADMINISTRATION $ 45,000 

Subtotal $ 615,000 

Water rights 500 Acre- 300.00 150,000 
feet 

Contingencies 15% 22,000 

Acquisition 38,000 

Subtotal $ 210,000 

TOTAL INVESTMENT $ 825,000 



TABLE 3-11 (Cont. ) 

Estimated Unit Total 
Item Quantity Unit Cost Cost 

ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 100 years) 
Operat ion and Maintenance 

TOTAL ANNUAL CHARGES 



250 acres.  Table B-12 d i sp lays  t h e  f i r s t  c o s t  and annual charges 

f o r  providing t h e  mi t igat ion of acquir ing a d d i t i o n a l  r i p a r i a n  wood- 

land and managing t h e  p ro jec t  a rea  f o r  f i s h  and w i l d l i f e .  

Table B-13 summarizes f i r s t  c o s t ,  annual charges, f i s h  and 

w i l d l i f e  mi t iga t ion  c o s t s  and gives  a t o t a l  es t imate  f o r  Plan B. 

Plan C. Tables 8-14 through B-18 d e t a i l  t h e  f i r s t  c o s t s  and 

annual charges f o r  each of t h e  u n i t s  t o  provide a  floodway capaci ty  

of 42,000 c.f.s.  Table B-19 presents  t h e  cos t  of providing 75 ac res  

of wetlands i n  under t h i s  plan, while Table B-20 summarizes t h e  t o t a l  

cos t  of Plan C. 



TABLE B-12 
Detailed Cost Estimate of Plan B 

'Mitigation Costs 

Estimated Unit Total 
Item Quantity Unit Cost Cost 

INVESTMENT 

U N D S  AND DAMAGES 

Fee purchase 
Contigencies 25% 

Acre 5,500 1,375,000 
344,000 

TOTAL - LANDS AND DAMAGES 

ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 100 years) 
Management of project lands 
for fish and wildlife 

TOTAL &iWA"L CHARGES 



TABLE B-13 
PLAN B 

Summary of First Costs and Annual Costs by Levee Unit 

I (Based on 1048 Price Levels) 

First Costs Annual Costs 
Units Federal Non-Federal Total Federal Non-Federal Total 

LEVEE REHABILITATION: 

Bernali.110 
Corrales 
Albuquerque-East 
Albuquerque-West 
Mountainview 

m Isleta-East 
I 

m Isleta-West 
Belen-East 
Belen-West 

TOTAL LEVEE REHABILITATION 379534,000 9,240,000 46,774,000 29584,000 

WETLAND CREATION: 662,000 163 . 000 825,000 68.000 

SUBTOTAL 38,196,000 $1,403,000 47,599,000 9 6449000 

MITIGATION f ,379,000 340,000 . 1,719,000 111,000 

TOTAL - PLAN B 

Revised April 1980 



TABLE B-14 

Detailed Cost Estimate of Plan C 
Corrales Units 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

FEDERAL COST 

11 LEVEES 

Clearing and grubbing 1 
Embankment fill 383,200 
Gravel-levee crown 14,800 
Toe drains (pipe) 57,430 
Bank protection (jacks) 1,540 
Overlap. Levee (near 
Section 419R) 1-1 1 
Overlap levee (near 
Section 452R) 1-2 1 

Contingencies 15% 

Total Levees 

30 ENGINEERING PBD DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL FEDERAL COST 

Job L S $ 100,000 
CY 1.50 575,900 
CY 5.65 84,000 
LF 14.10 809,000 

Each 225.00 346,000 

Job L S 250,000 

Job L S 29,000 



TABLE B-14 (Cont'd) 

Detailed Cost Estimate of Plan C 
Corrales Unit 

Cost 
Account Estimated Unit Total 
Numb e r Item Quantity Unit Cost Cost 

NON-FEDERAL COST 

01 LANDS AND DAMAGES 

Fee purchase, cropland (R/w) 14 Acre 20,000 $ 280,000 

Contingencies 25% 70,000 

Total Lands and Damages $ 350,000 

TOTAL NON-FEDEML COST $ 350,000& 

TOTAL PROJECT COST $3,427,000 ? 



TABLE B-14 (Cont 'd) 
Detailed Cost Estimate of Plan C 

~o%ales Unit 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

INVESTMENT 

FEDERAL INVESTMENT 

Federal first cost 
Interest during construction (less than 2 years) 

NON-FEDERAL INVESTMENT 

Non-federal first cost 
Incerest during construction (less than 2 years) 

TOTAL INVESTMENT 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 100 $ears) 

Total Federal Annual Cost 

NON-FEDERAL ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 100 years) 
Operation and maintenance 

Total Non-federal Annual Cost 

none 
$3,077,000 

TOTAL ANNUAL CHARGES 



TABLE B-15 

Detailed Cost Estimate of Plan C 
Mountainview Unit 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

FEDERAL COST 

11 LEVEE 

Clearing and grubbing 1 Job L S $ 31,000 
Embankment fill 171,000 CY 1.50 256,000 
Gravel - levee crown 5,600 CY 5.65 32,000 
Toe drains (pipe) 23,056 LF 14.10 325,000 
Slope protection - piling 1 Job L S 85,000 
Bank protection - jacks 1,615 Each 225.00 363,000 
Backflow prevention 
structure, Type A 
(near Section 623L) I9 1 Job L S 170,000 

Contingencies 15% 189,000 

Total Levees $1,451,000 

30 ENGINEERING AND DESIGN 203,000 

31 SUPERVISION AND INSPECTION 130,000 

TOTAL FEDERAL COST $1,784,000 

TOTAL PROJECT COST $1,784,000 



TABLE B-15 (Cont'd) 

Detailed Cost Estimate of Plan C 
Mountaiview Unit 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

INVESTMENT 

FEDERAL 

Federal first cost 
Interest during con~trqction 
(less than 2 years) 

NONFEDERAL 

Nonfederal first cost 
Interest during construction 

TOTAL INVESTMENT 

ANNUAL CHARGES 

FEDERAL AFNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 100 years) 

Total Federal Annual Cost 

NONFEDERAL ANNUAL CHARGES 

Operation and Maintenance 

Total Nonfederal Annual Cost 

TOTAL ANNUAL CHARGES 

none 
$1,784,000 

$ 0 
none 



TABLE B- 16 

Detailed Cost Estimate of Plan C 
Isleta Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

FEDERAL COST 

11 LEVEE 

Clearing and grubbing 1 
Embankment fill 158,800 
Gravel - levee crown 3,400 
Toe drain (pipe) 16,000 
Bank protection - jacks 675 
Backflow prevention structure, Type C 
(near Section 653R) on tieback 1 

Backflow prevention structure, Type C 
(near Section 649R) on tieback 1 

Overlap levee (near Section 655~) 1 
Backflow prevention 
structure, Type C 
(near Section 632R on 
overlap I10 

Overlap levee (near 
Section 637R) I11 
Contingencies 15% 

Total Levees 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

Job L S 
CY 1.50 
CY 5.65 
LF 14.10 

Each 225.00 

Job LS 

Job 1,s 
Job LS 

1 Job LS 85,000 

1 Job LS 134,000 
166,OOJ 

TOTAL FEDERAL COST 

Revised April 1980 



TABLE B-16 (Cont'd) 
Detailed Cost Estimated of Plan C 

Isleta Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

NONFEDERAL COST 

01 LANDS AND DAMAGES 

Fee land, cropland (R/w) 24 Acre 5,000 $ 120,000 

Contingencies 15% 18,000 

Acquisition cost 

TOTAL LANDS AND DAMAGES 

02 RELOCATIONS 

. 1  Roads 

S.R. 47 bridge - west 
approach H8 
Care of traffic 1 Job LS $ 28,000 
Embankment fill - 
west end 1,600 CY 1.40 2,200 
Pavement - west end 650 SY 19.20 12,500 

Contingencies 15% - + 

TOTAL - RELOCATIONS $ 49,000 

30 ENGINEERING AND DESIGN $ 9,000 

31 SUPERVISION AND INSPECTION $ 6,000 

TOTAL NONFEDERAL COST $ 239-,000 

TOTAL PROJECT COST $1,803,000 

Revised April 1980 



TABLE B-16 (Cont'd) 

Detailed Cost Estimate of Plan C 
Isleta Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

INVESTMENT 

FEDERAL INVESTMENT 

Federal first cost 
Interest during construction 
(less than 2 years) 

NONFEDERAL INVESTMENT 

Nonfederal first cost 
Interest during construction 
(less than 2 years) 

none 
$1,564,000 

none 
$ 239,000 

TOTAL INVESTMENT $1,803,000 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 100 years) 

Total Federal Annual Cost $ 108,000 

Revised April 1980 

- 



TABLE B-16 (Cont 'd) 

Detailed Cost Estimate of Plan C 
Isleta Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

ANNUAL CHARGES (Cont'd) 

NONFEDERAL ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 
100 years) 

Operation and Maintenance 

Total Nonfederal Annual Cost 

TOTAL ANNUAL CHARGES 

Revised April 1980 



TABLE B-17 

Detailed Cost Estimate of Plan C 
Belen Unit - East 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

FEDERAL COST 

11 LEVEES 

Clearing and grubbing 1 
Embankment Fill 1,116,400 
Gravel - levee crown 25,600 
Toe drains (pipe) 116,740 
Slope protection -piling 1 
Bank protection - jacks 15,630 
Excessive inflow prevention 
structure - Type D 
(near Section 651L) I 12 1 

Excessive inflow prevention 
structure - Type E 
(near Section 656L) I 14 1 

Overlap levee (near 
Section 739L) I 18 
Backflow prevention 
structure, Type B 
(near Section 829L) I 20 

Overlap levee (near 
Section 877L) I 21 

Contingencies 15% 

Total Levees 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

Job 
CY 
CY 
LF 
Job 
Each 

Job 

Job 

TOTAL FEDERAL COST 



TABLE B-17 (Cont'd) 

Detailed Cost Estimate of Plan C 
Belen Unit - East 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

NONFEDERAL COST 

01 LANDS AND DAMAGES 

Fee purchase, cropland(~/W) 12 Acre 15,000 $ 180,000 

Contingencies 25% 45,000 

TOTAL - LANDS AND DAMAGES $ 225,000 

02 RELOCATIONS 

Roads 

SR 47 bridge - east approach 
HI0 
Care of traffic 1 Job L S $ 28,000 
Embankment fill - east end 6,400 CY 1.40 9,000 
Pavement - east end 2,118 SY 19.20 30,000 
Modification to drainage 
structure under roadway 
east end 1 Job L S 21,000 

Subtotal SR 47 $ 88,000 



TABLE B-17 (Cont 'd) 

Detailed Cost Estimated of Plan C 
Belen Unit - East 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost - 

NONDFEDERAL COST (Cont'd) 

SR 49 bridge - east approach 
HI2 
Care of traffic 1 Job LS 
Embankment fill - east end 4,000 CY 1.40 
Pavement - east end 2,235 SY 19.20 
Modification to drainage 
structure under roadway 
east end 1 Job L S 

Subtotal SR 49 

Contingencies 15% 

TOTAL - RELOCATIONS 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL NONFEDERAL COST 

TOTAL PROJECT COST 

INVESTMENT 

FEDERAL INVESTMENT 

Federal first cost 
Interest during construction 
(less than 2 years) none 

$20,910,000 



TABLE B- 17 (Cont ' d) 

Detailed Cost Estimate of Plan C 
Belen Unit - East 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

INVESTMENT (Cont ' d) 

NONDFEDERAL INVESTMENT 

Nonfederal first cost 
Interest during construction 
(less than 2 years) 

TOTAL INVESTMENT 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 
100 years) 

Total Federal Annual Cost 

NONFEDERAL ANNUAL CHARGES 

Interest (6-7182) 
Amortization (6-718% for 
100 years) 

Operation and Maintenance 

Total Nonfederal Annual Cost 

none 
$ 478,000 

TOTAL ANNUAL CHARGES 



TABLE B- 18 

Detailed Cost Estimate of Plan C 
Belen Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

FEDERAL COST 

11 LEVEES 

Clearing and grubbing 1 
Embankment f ill 1,084,000 
Gravel - levee crown 23,100 
Toe drains (pipe) 104,260 
Slope protection - piling 1 
Bank protection - jacks 12,630 
Excessive inflow prevention 
structure, Type E (near 
Section 697R) I13 1 
Backf low prevention 
structure, Type B (near 
Section 699R) I17 1 

Modification to existing 
sewage treatment plant 
outfall (near Section 748R) 
u4 1 
Backf low Prevention ' 

structure, Type B (near 
Section 879R) I22 1 

Job LS 
CY 1.50 
CY 5.65 
LF 14.10 
Job LS 
Each 225.00 

Job L S 

Job LS 

Job L S 

Job LS 

Subtotal $6,767,000 

Contingencies 15% 

Total Levees $7,782,000 

Revised April 1980 

- -  - - -  



TABLE B-18 (Cont'd) 

Detailed Cost Estimate of Plan C 
Belen Unit - West 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

30 ENGINEERING AND DESIGN $ 856,000 

31 SUPERVISION AND INSPECTION 623,000 

TOTAL FEDERAL COST $9,261,000 

NONFEDERAL COST 

02 RAILROADS 

Railroad Raise 
Contingencies 215% 

Total Railroads 

ROADS 

1 Job LS 

SR 49 bridge - west approach 
H13 
Care of traffic 1 Job LS 
Embankment fill - west end 2,400 CY 1.40 
Pavement - west end 925 SY 19.20 
Modification to drainage 
structure under roadway - 
west end 1 Job LS 

Subtotal 

Revised April 1980 



TABLE B-18 (Cont'd) 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

SR 6 bridge - west apprcach 
H15 
Care of traffic 1 
Embankment fill - west end 5,500 
Pavement -west end 1,590 
Modification to drainage 
structure under roadway - 
west end 1 

Subtotal SR 6 

Contingencies 15% 

Total Roads 

TOTAL - RELOCATIONS 

30 ENGINEERING AND DESIGN 

31 SUPERVISION AND INSPECTION 

TOTAL NONFEDERAL COST 

TOTAL PROJECT COST 

INVESTMENT 

FEDERAL INVESTMENT 

Federal first cost 
Interest during construction 
(less than 2 years) 

NONFEDERAL INVESTMENT 

Nonfederal first cost 
Interest during construction 
(less than 2 years) 

Job LS 
CY 1.40 
SY 19.20 

Job L S 

none 
$ 9,261,000 

none 
$ 354,000 

TOTAL INVESTMENT 

Revised April 1980 



TABLE B-18 (Cont'd) 

Cost 
Account Estimated Unit Total 
Number Item Quantity Unit Cost Cost 

ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 

100 years) 

Total Federal Annual Cost 

NONFEDERAL ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 

100 years) 
Operation and Maintenance 

Total Nonfederal Annual Cost 

TOTAL ANNUAL CHARGES 

Revised April 1980 



TABLE B-19 

Detailed Cost Estimate for Creation 
of Wetlands - Plan C 

Estimated Unit Total 
Item Quantity Unit Cost Cost 

'INVESWNT 

Additional cost of levee fill 525,000 CY 0.50 $ 263,000 
from wetland excavation 

Contingencies 15% 40,000 

Subtotal a $ 303,000 

ENGINEERING AND DESIGN $ 40,000 

SUPERVISION AND ADMINISTRATION $ 27,000 

Subtotal $ 370,000 

Water rights 300 Acre- 300.00 $ 90,000 
feet 

Contingencies 15% 15,000 

Acquisition 

Subtotal $ 130,000 

TOTAL INVESTMENT $ 500,000 



TABLE B-19 (Cont'd) 

Estimated Unit Total 
Item Quantity Unit Cost Cost 

ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 100 years) 
Operation and Maintenance 

TOTAL ANNUAL ' CHARGES 



TABLE B-20 
Detailed Cost Estimate of Plan C 

Mitigation Costs 

INVESTMENT 

LANDS AND DAMAGES 

Fee purchase 
Contigencies 25% 

TOTAL - LANDS AND DAMAGES $1,3?5,000 

ANNUAL CHARGES 

Interest (6-718%) 
Amortization (6-718% for 100 years) 
Management of proj ect lands 
for fish and wildlife 

TOTAL ANNUAL CHARGES $ 119,000 



TABLE B-2 1 
PLAN C 

Summary  of F i r s t  C o s t s  a n d  A n n u a l  C o s t s  by L e v e e  U n i t  

( B a s e d  onlo-78 P r i c e  L e v e l s )  

F i r s t  C o s t s  A n n u a l  C o s t s  
U n i t s  F e d e r a l  N o n - F e d e r a l  T o t a l  F e d e r a l  N o n - F e d e r a l  T o t a l  

LEVEE REIIABILITATION: 

B e r n a l i l l o  
C o r r a l e s  
A l b u q u e r q u e  - E a s t  
A l b u q u e r q u e  - West 
M o u n t a i n v i e w  
Isleta - E a s t  
I s le ta  - West 
B e l e n  - E a s t  

W 
B e l e n  - West 

I 
Co 
cn TOTAL LEVEE REHABILITATION 26,596,000 1,421,000 28,017,000 1,831,500 202,500 2,034,000 

WETLAND CREATION: -475.c)Oo 75.,-ooo sao, ooo 49.000- 5,000 54,000 

SUBTOTAL 27,071,000 1,446,000 28,517,000 1,880,500 207,500 2,088,000 

MITIGATION: 1,3o;,ooo 70. ?oo 1,375,000 io7.000 12.000 119,000 

TOTAL - PLAN C 28,376,000 1,516,000 29,392,000 1,987,500 219,500 2,207,000 

R e v i s e d  A p r i l  1980 



SECTION C 

IMPACT ASSESSMENT 

Plans A, B,  and C each provide a p a r t i a l  s o l u t i o n  t o  the  Rio 

Grande f lood problems wi th in  the  study reach; however, plan s e l e c t i o n  

must be based upon an ana lys i s  of the  s i g n i f i c a n t  economic, s o c i a l ,  

and environmental impacts which each plan w i l l  have. These impacts 

a r e  determined by comparing the  e x i s t i n g  and f u t u r e  e f f e c t s  of imple- 

menting each plan with those of doing nothing, t h e  "without condi- 

tion." In addi t ion ,  the  f u t u r e  condit ions of doing nothing must 

be compared with the  base condit ions t o  determine the  impacts of 

a "no-action" plan. This sec t ion  i d e n t i f i e s  and descr ibes  the  

impacts which a r e  p e r t i n e n t  t o  plan se lec t ion .  

ECONOMIC DEVELOPMENT 

Quant i f ica t ion  of c o s t s  and b e n e f i t s  f o r  the  p lans  under con- 

s i d e r a t i o n  a r e  the  measure of economic impacts. Comparison of the  

two SPF plans reveals  t h a t  the  f i r s t  cos t  of Plan A is s l i g h t l y  

higher than Plan B, $50,178,000 t o  $49,318,000, which r e s u l t s  i n  

corresponding higher average annual charges f o r  Plan A. The opera- 

t i o n  and maintenance c o s t s  f o r  Plan B a r e  higher because of the  

management requirements f o r  the  manmade wetlands. Average annual 

charges f o r  Plan A and Plan B a r e  $3,583,009 and $3,544,000, respec- 

t ive ly .  The f i r s t  c o s t  f o r  Plan C,  with its lesser l e v e l  of pro- 

t ec t ion ,  is $29,892,000 wi@h average annual c o s t s  of $2,207,000. 

There would be no f i r s t  c o s t s  o r  average annual charges f o r  t h e  

Revised A p r i l  1980 



It no-action" plan. Another cost associated with Plans A, B, or C, 

would be the expropriation of 104, 114, and 50 acres of cropland, 

respectively, resulting in loss of tax revenues. Five hundred 

acres of riparian woodland would also be taken from the tax rolls 

to satisfy mitigation requirements for Plan A. Plan B would require 

only 250 acres for mitigation, because creation of the wetlands 

would offset some of the adverse impacts. Plan C would require 

acquisition of 200 acres of mitigation lands because the permanent 

adverse impacts would be less. 

Flood damage reduction is the primary objective addressed by 

this investigation, and primary benefits are those derived from 

providing flood protection. Both Plans A and B would increase the 

existing flood protection up to Standard Project Flood for approxi- 

mately 63,000 acres. Plan B would protect about 50 acres less be- 

cause of the preservation of Isleta marsh. Because of this, flood 

control benefits would be slightly less for Plan B. Plan C would 

provide protection from flows up to 42,000 c.f.s. to nearly the same areas 

as Plan B; however, benefits would be less due to the lesser degree 

of protection. Determination of flood control benefits are given 

in Section D of this appendix. Flood damages would actually in- 

crease for the "no-action" plan, because, in the absence of flood 

zoning regulations, flood plain development will continue. This 

adoption of the "no-action" plan would cost at least $5,159,000 in 

foregone flood control benefits. 

Certain benefits would be derived from construction of the 

project through salaries paid to unemployed and underemployed resi- 

dents in the area. These were computed to be $867,800 (Plan A), 

$855,306 (Plan B) , and $521,000 (Plan C) for the Regional Develop- 
ment (RD) account; and $222,100 (Plan A), $225,300 (Plan B), and 

Revised A p r i l  1980 



/ s-3x00 
$?f%+WI (Plan C) f o r  the  BED account. Deta i led  explanat ion of 

t hese  b e n e f i t s  is contained i n  Sect ion D of t h i s  appendix. 

Quan t i f i ab l e  wetland b e n e f i t s  a r e  considered i n  t h e  mi t iga t ion  

plan a s  a p a r t i a l  compensation f o r  lands  impacted by the r e spec t ive  

f lood con t ro l  plans.  Xo s i m i l a r  b e n e f i t s  a r e  a t t a i n e d  by Plan A. 

Q u a l i t a t i v e  f i s h  and w i l d l i f e  impacts a r e  discussed under 

Environmental Impacts. 

Other economic b e n e f i t s  t o  be  derived from Plans A, B, o r  C 

would be  increased property values because of increased f lood pro- 

t e c t i o n  with a  r e s u l t a n t  increase  i n  t h e  t a x  revenue base. These 

b e n e f i t s  were not  est imated o r  considered i n  t h e  economic j u s t i f i c a -  

t i on ,  which would r e s u l t  i n  a  more conservat ive ana lys is .  

SOCIAL WELL-BEING 

Assessment of t h e  impacts on the  s o c i a l  well-being of the val-  

l e y  r e s iden t s  is q u a l i t a t i v e ,  r a t h e r  than quan t i t a t i ve .  Plans A, 

B,  o r  C would r e l i e v e  the  f lood hazard, reduce the  p o s s i b i l i t y  of 

l o s s  of l i f e  and the anxiety assoc ia ted  with a constant  flood th rea t .  

Health problems caused by flooded w e l l s  and s e p t i c  tanks would b e  

a l l ev i a t ed .  Also, those i n  a reas  of high f lood frequency may take  

more p r ide  i n  property ownership and c lean  up and b e t t e r  maintain 

t h e i r  property.  These problem would s t i l l  e x i s t  under t he  "no- 

action" a l t e r n a t i v e .  There would be a r e a l  income d i s t r i b u t i o n  

under Plans A, B ,  o r  C with the lower-income fami l ies  a s  benef ic i -  

a r i e s .  Both Plans A and B would d i sp l ace  only th ree  households 

wi th in  the  p ro j ec t  area.  Plan C would d i sp l ace  no fami l ies .  



The following temporary adverse impacts would r e s u l t  during 

cons t ruc t ion  of Plan A, Plan B, o r  Plan C. There would be an 

abnormal amount and l e v e l  of cons t ruc t ion  assoc ia ted  no i se  w i th in  

the  p r o j e c t  area.  T r a f f i c  flow could be d is rupted  where roads and 

s t r e e t s  c ros s  p ro j ec t  l i m i t s .  There would be some impairment of 

the  normal a e s t h e t i c  na tu re  of t h e  bosque and the  l e i s u r e  and 

r e c r e a t i o n a l  oppor tuni t ies  assoc ia ted  wi th  the  r i v e r i n e  environment. 

The c rea t ion  of wetlands would provide a source of vec tor  prob- 

lems, and management procedures would be implemented t o  reduce the  

e f f e c t s .  

ENVIRONMENTAL EFFECTS 

Plan A. The primary impacts assoc ia ted  with Plan A would be 

those assoc ia ted  with the  r i p a r i a n  woodland. Valued because of its 

r e l a t i v e  s c a r c i t y  i n  t he  a r i d  southwest, i ts value t o  w i l d l i f e ,  and 

a e s t h e t i c  q u a l i t i e s ,  d i s turbances  t o  t he  woodland would be kept as 

minimal as possible .  Rehab i l i t a t i on  of t h e  levee system would a f -  

f e c t  a  maximum of about 762 ac re s  of r i p a r i a n  woodland, o r  about 9 

percent  of the  t o t a l  woodland i n  t he  s tudy area.  O f  t h i s  number 

about 286 ac re s ,  o r  l e s s  than 4 percent ,  would be permanently l o s t  

because of levee enlargement o r  construct ion.  About 436 ac re s  of 

woodland would be temporarily l o s t  due t o  borrow a reas  and haul  

roads. Depending on condi t ion  and success iona l  s t age  of vege ta t ion  

i n  borrow a reas ,  t he  period of time requi red  f o r  regrowth t o  a  simi- 

l a r  developmental s t age  would vary from about 15 to  40 years.  Coin- 

c ident  wi th  the  removal of vege ta t ion  would be same reduct ion and 

d is turbance  of w i ld l i f e .  Wi ld l i fe  dependent on removed woodland 

would be d i r e c t l y  impacted. Wi ld l i fe  i n  ad jacent  a r eas  would be 

temporarily d is turbed  a s  a  r e s u l t  of cons t ruc t ion  noises  and ac t iv -  

i t y ,  and many would emigrate. A l e s s  severe  impact could occur 

s ince  many spec ies  would r e e s t a b l i s h  a f t e r  the d is turbance  had 



stopped. Reductions i n  those spec i e s  of w i l d l i f e  dependent upon t h e  

a r e a s  where vege ta t ion  w i l l  be permanently removed w i l l  be  perma- 

nen t ly  l o s t .  Wi ld l i fe  reduc t ion  i n  a r ea s  t h a t  have t h e  p o t e n t i a l  

f o r  regrowth would be temporary wi th  r e u t i l i z a t i o n  being commensur- 

a t e  wi th  vege ta t ion  development. 

Even more scarce  than woodland i n  t h e  region a r e  wetlands. Re- 

h a b i l i t a t i o n  of t he  upper por t ion  of the  Belen Unit - West would 

severe ly  damage the  Isleta Marsh, t h e  l a r g e s t  (about 116 acres )  of 

only t h r e e  wetlands i n  t h e  e n t i r e  s tudy a r ea ,  t h e  o t h e r s  being about 

42 and 5 acres .  This marsh provides  h a b i t a t  f o r  a g r e a t  v a r i e t y  of 

w i l d l i f e  and its l o s s  would be very  s i g n i f i c a n t .  

The removal of g ranular  ma te r i a l  from the  channel of the  r i v e r  

would have l i t t l e  e f f e c t  on aqua t i c  organisms. Construct ion no i se  

and a c t i v i t y  would d i s t u r b  r e s t i n g  waterfowl t h a t  seasona l ly  u t i l i z e  

t h e  r i v e r  t o  a small  ex t en t ,  causing them t o  u t i l i z e  another  p a r t  o f  

t h e  r i v e r .  Any shoreb i rds  t h a t  could be utilizing t h e  sandy channel 

f o r  ne s t i ng  purposes dur ing  t h e  cons t ruc t ion  per iod would be scared  

from the  a r e a  and temporarily prevented from u t i l i z i n g  it.  

The whooping crane and the  peregr ine  fa lcon  a r e  two w i l d l i f e  

spec i e s  i n  t he  p ro j ec t  a r ea  t h a t  a r e  n a t i o n a l l y  c l a s s i f i e d  endan- 

gered spec ies .  P ro j ec t  impacts would be secondary i n  na ture ,  re- 

s u l t i n g  from project-associated no i se  and dis turbance.  Generally 

they should no t  be s i g n i f i c a n t l y  a f f ec t ed .  There a r e  s eve ra l  state- 

c l a s s i f i e d  endangered spec i e s  t h a t  may u t i l i z e  t h e  r i p a r i a n  wood- 

land. These spec ies  could be  d i r e c t l y  o r  i n d i r e c t l y  impacted, by 

nes t i ng  dis turbance.  

Recreat ional  a c t i v i t i e s  a s soc i a t ed  wi th  t he  r i v e r i n e  environ- 

ment and the  f i s h e r y  i n  t he  r i v e r s i d e  d r a i n  would be diminished i n  



those reaches where cons t ruc t ion  is  occurr ing and f o r  a t  l e a s t  a s  

long a s  cons t ruc t ion  lasts  because of the  decreased a c c e s s i b i l i t y  

and woodland dis turbance.  This impact trould be more pronounced and 

of longer  dura t ion  i n  t he  more a e s t h e t i c a l l y  appealing areas .  The 

p o t e n t i a l  des t ruc t ion  o r  reduct ion  i n  s i z e  of t h e  I s l e t a  Marsh would 

reduce abundant na ture  s tudy oppor tuni t ies .  

Some permanent and temporary a e s t h e t i c  degradat ion would be 

a s soc i a t ed  with vegeta t ion  removal, and increased levee height .  

Mit igat ion of t he  adverse impacts descr ibed here in  would be 

provided by t h e  a c q u i s i t i o n  and management of 500 ac re s  of r i p a r i a n  

woodland. 

Plan B. Impacts r e s u l t i n g  from implementation of Plan 3 would 

be s i m i l a r  t o  Plan A i n  t h a t  t he re  would s t i l l  be the  removal of ri- 

par ian  woodland f o r  levee  enlargement and borrow ma te r i a l ,  w i l d l i f e  

dis turbance with some l o s s e s ;  some impairment of r ec rea t iona l  oppor- 

t u n i t i e s ;  and some a e s t h e t i c  degradation. Efowever, assoc ia ted  with 

t h i s  plan is the  avoidance and pro tec t ion  of a l l  e x i s t i n g  marshes; 

t h e  adapta t ion  of a number of t h e  borrow p i t s  i n t o  marshes and man- 

agement thereof ;  and mi t iga t ion  measures such a s  p l an t ings  of grass ,  

shrubs,  and t r ee s .  Implementation of the  plan f o r  marsh development 

would s i g n i f i c a n t l y  compensate f o r  impairment of t he  w i l d l i f e  re- 

source a s  a  r e s u l t  of h a b i t a t  des t ruc t ion ,  would bene f i t  recrea-  

t i o n a l  and na ture  s tudy oppor tun i t i e s ,  and would r e s t o r e  a small 

po r t ion  of the  once-abundant marshes t h a t  ex i s t ed  i n  t h e  p ro j ec t  

a rea .  The avoidance of t h e  I s l e t a  Marsh would perpe tua te  t he  ex i s t -  

ence of a  l imi ted  and important resource. Res tora t ion  methods would 

a i d  i n  improving a e s t h e t i c  q u a l i t y ,  r e s to r ing  w i l d l i f e  h a b i t a t  and 

r e t a rd ing  erosion. 



Acquisi t ion and management of 253 ac re s  of r i p a r i a n  woodland 

would o f f s e t  the  remainder of adverse impacts c rea ted  by Plan B. 

Plan C. Environmental impacts f o r  Plan C would be s i m i l a r  t o  

Plan B, except t h a t  l e s s  r i p a r i a n  woodland would be permanently l o s t  

because the  levee r e h a b i l i t a t i o n  f o r  42,000 c.f.s. p ro tec t ion  would 

r equ i r e  a l e s s e r  levee base width. Also the re  would be no permanent 

o r  temporary cons t ruc t ion  impacts i n  t he  v i c i n i t y  of Albuquerque. 

Creation of 75 ac re s  of wetlands, acqu i s i t i on  of 200 ac re s  of 

r i p a r i a n  woodland, and management of the  a rea  p lus  contiguous a reas  

f o r  f i s h  and w i l d l i f e  should compensate f o r  t he  adverse impacts 

caused by Plan C. 

No-Action Plan. The "No-Action Plan" would allow the  environ- 

mental e n t i t i e s  assoc ia ted  wi th  the  r i v e r i n e  environment t o  remain 

una l te red  by cons t ruc t ion  and t o  follow a course determined by bio- 

l o g i c a l  and physical  processes ,  cu r r en t  uses of t he  r i v e r i n e  a rea ,  

increased  r ec rea t iona l  use  of the  r i v e r ' s  resources,  and t h e  ramifi-  

ca t ions  of continued urbanizat ion wi th in  the  f lood p la in .  However, 

a "no-action" plan would o f f e r  no guarantee t h a t  t h e  environmental 

and r ec rea t iona l  p o t e n t i a l  of the  bosque would not  be destroyed. 



SECTION D 

EVALUATION 

The purpose of t h i s  s e c t i o n  is t o  e v a l u a t e  P l an  A ,  Plan B ,  P l an  C 

and t h e  'sno-action" a l t e r n a t i v e  s o  t h a t  they may be  compared w i t h  one 

another .  S p e c i f i c  items of comparison inc lude  t h e  accornplishment of 

the  planning o b j e c t i v e s  i d e n t i f i e d  i n  Appendix A, net  economic bene- 

f i t s ,  b e n e f i c i a l  and adverse s o c i a l  and environmental impacts,  i m -  

p l emen tab i l i t y  of  t he  p l ans ,  and a c c e p t a b i l i t y  of t he  p lans  by t h e  

pub l i c ,  This  comparison may l e a d  t o  t rade-of fs  between p lans  o r  

o t h e r  mod i f i ca t i ons  t o  achieve t he  most o b j e c t i v e s  a t  the  l e a s t  c o s t  

and s t i l l  main ta in  t h e  suppor t  of t h e  people. Cont r ibu t ions  t o  t h e  

n a t i o n a l  economic development, environmental q u a l i t y ,  s o c i a l  well-  

be ing ,  and r e g i o n a l  development by each of t h e  p lans  is d i sp l ayed  i n  

t h e  system of  accounts  a t  t he  end of  t h i s  s e c t i o n .  

ECONOIIIC EVALUATION 

Bene f i t s  from Ex i s t i ng  uamagcs Prevented. The e x i s t i n g  average  

annual  b e n e f i t s  c r e d i t a b l e  t o  P l ans  A. B. and c f o r  prevent ion  nf  

f lood  damages a r e  t h e  d i f f e r e n c e  between t h e  average annual  damages 

under e x i s t i n g  development (Base Year 1980) i n  t h e  Standard P r o j e c t  

Flood p l a i n  and t h e  average annual  r e s i d u a l  damages which can be ex- 

pected wi th  t h e  p lan  i n  operat ion.  Average annual  damages, both 

wi th  and without  t he  p r o j e c t ,  a r e  der ived  by i n t e g r a t i n g  t h e  s tage-  

damge  and stage-f requency curves i n t o  a  damage-f rea  uencv curve f o r  

each economic u n i t .  Separa te  stage-damage curves  were developed f o r  



flood damages and business losses ,  Examples of the  stage-damage, 

stage-frequency, and the  damage-frequency curves a r e  shown on Fig- 

ures 1, 2, and 3. I n  addit ion,  Figure 3 presents  an example of the  

computation of average annual benef i t s .  Tota l  damages prevented 

by e i t h e r  Plan A o r  B a t  1980 a r e  determined t o  be $4,433,800, and 

a r e  est imated t o  be $2,87.1,200 f o r  Plan C,  excluding af f luence ,  and 

a r e  presented i n  Table B-22. 

Benef i t s  from Future Damages Prevented, For most economic 

u n i t s ,  urban development is  expected t o  continue beyond 1980. Plans 

A, B, and C would prevent damages t o  t h i s  f u t u r e  growth a s  w e l l  as 

e x i s t i n g  development. Future increases  i n  damages were reduced t o  

annual equivalent  f u t u r e  b e n e f i t s  by the  method described i n  the  

next paragraph. Figure 4 shows an example computation of average 

annual equivalent  f u t u r e  benef i t s .  The increases  i n  average annual 

damages prevented come from projec ted  f u t u r e  growth i n  various prop- 

e r t y  c l a s ses .  It was assumed, given t h e  r e s t r a i n t s  of the  flood in-  

surance a c t  and current  regula t ions ,  t h a t  f u t u r e  growth was l imi ted  

t o  the  a r e a  between the  100-year and Standard Projec t  Flood plains.  

No f u t u r e  growth was projected f o r  Units 6 and 7 on the  I s l e t a  

Pueblo. Following current  land use p a t t e r n s  and zoning r e s t r i c -  

t ions ,  vacant and a g r i c u l t u r e  land w a s  examined f o r  f u t u r e  growth, 

and property was placed accordingly. 

The computations shown i n  Figure 4 do b a s i c a l l y  two opera- 

t ions .  F i r s t ,  they determine the  present  worth of f u t u r e  damages 

prevented brought back t o  1980. Secondly, they amortize the  present  

worth of fu tu re  damages prevented over the  100-year p ro jec t  l i f e  a t  

an i n t e r e s t  r a t e  of 6-718 percent. Table B-23 presents  and summar- 

i z e s  the  average annual equivalent  f u t u r e  b e n e f i t s  f o r  f lood damages 

and business losses  prevented. 
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TABLE B-22 

EXIS~ING AVERAGE ANNUAL DAMAGES 
October 78 Prices ($1,000) 

Base Year without plans A, B, or c With Plan A or 3 With Plan C prevented by Plan A or B Prevented by Plan C 

Economic Unit Flood Business Flood Business Flood Business Flood Business Flood Business 
Damages Losses Total Damages Losses Total Damages Losses Total Damages Losses Total Damages Losses Total 

Bernalillo 

Corrales 

Albuquerque-East 

Albuquerque-West 

Mountainview 

Isleta-East 

m Isleta-West 
r 
o Belen-Eas t 
U 

Belen-West 

TOTALS 

Damages prevented are negative because they represent damages induced by the recommended levee for the Corrales Unit. 

Damages prevented are negative because they represent damages induced by the recommended levee for the Isleta-West Unit. 

Revised April 1980 



TABLE 8-23 

FUTURE AVERAGE ANNUAL DAMAGES 
October 78 Prices ($1,000) 

Base Year 1980 Without Plans A, B, or C With Plan A or B With Plan C Prevented by Plan A or B Prevented by Plan C 
- -- - - 

Economic Unit Flood Business Flood Business Flood Business Flood Business Flood Business 
Damages Losses Total Damages Losses Total Damages Losses Total Damages Losses Total Damages Losses Total 

Bernalillo 

Corrales 

Albuquerque-East 

Albuquerque-West 

Mountainview 

Isleta-East 

Isleta-West 

Belen-East ' $- Belen-West 
0 
w 

TOTAL 



Res iden t i a l  Aff luence Factor.  According t o  ER 1105-2-351, t h e  

OBERS reg iona l  growth rate f o r  pe r  c a p i t a  income w i l l  be  used as a 

bas i s  f o r  i n c r e a s i n g  t h e  real va lue  of r e s i d e n t i a l  con ten t s  i n  t h e  

f u t u r e  t o  account f o r  t h e  e f f e c t s  of t h e  a f f l u e n c e  f ac to r .  The a f -  

f luence  f a c t o r  assumes t h a t  a s  real income r i s e s ,  people acqu i r e  

more goods and t h e  va lue  of household con ten t s  rises i n  r e l a t i o n  t o  

the  r e s i d e n t i a l  s t r u c t u r e  va lue ,  The va lue  of r e s i d e n t i a l  con ten t s  

i s  pro jec ted  a t  t h e  per  c a p i t a  income growth rate t o  a maximum l e v e l  

of 75 percent  of  t h e  va lue  of t h e  r e s i d e n t i a l  s t r u c t u r e  and is lim- 

i t e d  t o  t h e  f i r s t  50 yea r s  of p r o j e c t  l i f e .  Res iden t i a l  con ten t s  

were determined t o  be  50 percent  of t h e  s t r u c t u r e  va lue  a t  t h e  t i m e  

of t h e  survey yea r  (1975). By the  base year  (1980) t h e  percentage 

inc reases  t o  59.15 percent  and reaches t h e  maximum percent  (75) by 

1989. The fol lowing OBERS p ro jec t ed  Per  Capi ta  Income f i g u r e s  were 

u t i l i z e d .  

PER CAPITA INCOME, 19 73-2030 
1967 DOLLARS 

SERIES E 

BEA ECONOMIC AREA 146 
AVERAGE 

YEAR PER CAPITA ANNUAL 
. INCOME % CHANGE FACTORS OF CHANGE FROM 1973 
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An example of the  method of computation f o r  af f luence  b e n e f i t s  

i s  shown on Figure 5. These computations deal  with two groups of 

da ta  - e x i s t i n g  and fu tu re  growth. The aff luence r e l a t e d  t o  ex i s t -  

ing  contents  accounts f o r  t h e  increase  i n  contents percentage t o  

59.15 by 1980 (an 18.3 percent  increase  over the  1975 value) and t o  

75 percent by 1989 (a 31.7 percent increase  over the  1980 content  

value). The af f luence  r e l a t e d  t o  fu tu re  growth accounts f o r  the  in- 

crease  t o  75 percent by 1990 f o r  new residences i n  the  economic u n i t  

subsequent t o  1980. The fu tu re  growth computations, a s  discussed i n  

paragraph 2, above, a r e  s e l a t i v z  f o r  a content  value of 50 percent 

only. Accordingly, the  second port ion of Figure 5 takes t h e  af-  

f luence f a c t o r  of fu tu re  residences i n t o  account. 

The t o t a l  average annual aff lyence b e n e f i t s  f o r  a l l  economic 

u n i t s  a r e  shown on Table B-24. 

Economic Development Benefits.  Economic development b e n e f i t s  

a r e  measured a s  those s a l a r i e s  paid t o  individuals  who would other- 

w i s e  be unemployed or  underemployed. The recommended plan is  lo- 

cated i n  Sandoval, Bernal i l lo ,  and Valencia counties,  i d e n t i f i e d  a s  

EDA area  146, and designated a s  having s u b s t a n t i a l  and p e r s i s t e n t  

unemployment i n  accordance with Public Law 87-27. Of the  t o t a l  

f i r s t  cost  of construction 13.78 percent of t h i s  money w i l l  be paid 

a s  s a l a r i e s  t o  unemployed individuals  based upon the  following math- 

ematical assumptions: 

F i r s t  Cost of Construction $x 
26 Percent Labor .26X 

Breakdown Percentage Percentage Weighted 
of Labor Hired Labor X Unemployed X Percentage = Factor 

Supervisory . lo% 
Ski l led  20% 
Unskilled 20% 
Other 50% 
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F L O O D  DAMAGES PREVENTED - BELEN UNIT-WEST - 
(6-7 / 8  PERCENT INTEREST, 100-YEAX PROJECT LIFE, OCT 197 8 PRICES) 

A V E R A G E  ANNUAL FLOOD OAMAGES PREVENTED (IN $ 1 0 0 0 )  
SURVEY Y E A R  1980 1990 2 0 0 0  2 0  1 0  2 0 1 1  

1 ,026 .7  1 ,030.0 1 ,043.0 1,044.4 1,045.9 1 ,046.1 
INCEEASE EQUALS 1 3  .O 1 . 4  1 . 5  0.2 

1980- 1 9 9 0  
PVIA( 1 0 )  X INCREASE 1980-1990 X AM(100)  /10 

( 35.00736) 1 3 . 0 1  -(U.Ob884)/10 = 3 . 1  
P V A l ( 9 0 )  X P V l ( 1 0 )  X INCREASE 1980-1990 X AM(100) 

( 14.50882) ( 0.51433) ( 1 3 . 0 )  (0.06884 ) = 6.7 

1 9 9 0 - 2 0 0 0  
P V I A ( I O 1  X Y V l ( 1 0 )  X INCREASE 1 9 9 0 - 2 0 0 0  X AM(100)  /10 

( 35.007367) (0.514331 ' ( 1 . 4 )  (0 .06884) /10  = 0.2 
P V A I ( 8 0 1  X P V l ( 2 0 )  X INCREASE 1 9 9 0 - 2 0 0 0  X AM(100)  

( 14.47423) 1 0.26453) ( 1 - 4 1  (0.06884) = 0 .4  

2000 -  2 0 1 0  
PVXA( L O )  X P V l ( 2 0 )  X INCREASE 2 0 0 0 - 2 0 1 0  X AM(100) /10 

( 35.007367) (0.26453) . ( 1 1 -  5 )  (0 .06884)/10 = 0 . 1  
P V A l ( 7 O l  X P\!1(30) X '  INCREASE 2 0 0 0 - 2 0 1 0  X A M (  100) 

( 14.40697) ( 0.13606) --  1 . 5') (0.06884) = 0.2 

2 0 1 0 - 2 0 1 1  
PVIA( 1 )  X P V l ( 3 0 )  X I N C R E A S E  2 0 1 0 - 2 0 1 1  X AM(100)  / l  

( 0.93567. l ( 0.13606) (0.2) (0 .06884)/1  = 0.0 
P V A l ( 6 9 )  X P V l ( 3 1 )  X,INCREASE 2 0 1 0 - 2 0 1 1  X AM(100)  

(14.39745) ( 0.12730) ( 0 - 2 )  (0.06884) = 0.0 

TOTAL =10.7 

LEGEND 
PVlA = P r e s e n t  Value of I n c r e a s i n g  Annuity 
PVAl = P r e s e n t  Value of 1 Annuity P e r  Year 
PV1 = P r e s e n t  Value 1 r 
AM = Arnorti'zation ALBUQUERQUE, NEW MEXICO 

RIO GRANDE 

I EXAMPLE COMPUTATIOId 
I OF AVERAGE ANNUAL 
I . EQUIVALENT FUTURE 
I BENEFITS 

B- 104 FIG. 4 



RESIDENTIAL  AFFLUENCE OENEFITS - HELEN UNIT-WEST 

(6--7/8 P e r c e n t  I n t e r e s t ,  October 7 0  P r i c e  Leve l s .  100-Year P r o i e c t  L i f e )  

AVERAGE ANUUAL CONTENT DAMAGES PREVENTEO ( I N  $ 1 0 0 0 )  
E X I S T I N G (  1 9 8 0 1  1990 2 0 0 0  2 0 1 0  2 0 1 1  

235.1 242.4 243.1 244.0 244.1 
INCREASE 7.3  0 . 7  0.9 0-1  

E X I S T I N G  AFFLUENCE SENEFITS 

INCREASED AFFLUENCE BENEFITS OF E X I S T I N G  CONTEYTS, 1 9 7 5  TO 1 9 8 0  

E X I S T I N G  CONTENT DAMAGES PREVENTED X AFFLUENCE FACTOR 
( 235.1 j ( 0 . 1 8 3 1  = 43.00 

FUTURE AFFLUENCE 8ENEFI  TS 

FUTURE AFFLUENCE BENEFITS OF E X I S T I N G  CQNTENTSo 1 9 8 0  T O  1989 

P V I A f 9 )  X E X I S T .  CONT. X AFFLUENCE X A M ( 1 0 0 )  / 9  
DMGS. PREVENT- FACTOR 

( 29.8641) ( 235.1 1 (0 .317)  (0.06884) 15) = 17  .OO 
P V A l ( 9 1 )  X P V l ( 9 1  X E X I S T *  CONTI X AFFLUENCE X A M ( 1 0 0 )  

DMGSe PREVENT- FACTOR 
( 14.51118) (0.54969 ) ( 235.1 ) ( 0 . 3 1 7 )  (0.06884) = 40.90 

AFFLUENCE O F  FUTURE GROWTH BETWEEN 1980 AND 2 0 1 1  

1980- 1990 
P V I A (  10)  X INCREASE X AFFLUENCE X AK(1001  / 1 0  

1 9 8 0 - 1  990 FACTOR 
( 35.00736) ( 7 . 3  ) (Oc51 (0 .06884) /10  = 0.90 
P V A l I 9 0 )  X P V l ( 1 0 1  X INCREASE X AFFLUENCE X A K ( 1 0 0 )  

1 9 8 0 -  1 9 9 0  FACTOR 
( 14.50882) (0.51433) ( 7 . 3  3 (0-5 (0.06884) = 1 .90  

EXAMPLE COMPUTATICiq 
OF 

AFFLUENCE 
BENEFITS 

---.-a 

FIG 5 

LEGEND 
PVlA = P r e s e n t  Value of I n c r e a s i n g  Annuity 
PVAl = P r e s e n t  Value of 1 Annuity Per-Year 
PV1 = P r e s e n t  Value 1 
PM = Amor t iza t ion  

ALBUQUERQUE, NEW MEXICO 

RIO GRANDE 



1 9 9 0 - 2 0 0 0  
P V I A (  1 0 )  X P V l ( 1 0 )  X INCREASE X AFFLUENCE X AM11001 /10 

1990 -2  0 0 0  
( 35.00736) (0.51433) 
P V A l ( 8 0 1  X P V l ( 2 0 )  X INCREASE X AFFLUENCE X AM(1001  

1 9 9 0 - 2 0 0 0  FACT OR 
( 14.47423) (0.26453) ) 

2 0 0 0 - 2 0 1 0  
P V I A ( 1 0 )  X P V l ( 2 0 )  X INCREASE X AFFLUENCE X AM(100 )  /lO 

2 0 0 0 - 2 0 1 0  F A C T O R  
( 35.00736) (0.26453) ( 0 . 9 )  (0 .51  ( 0 . 0 6 8 8 4 ) / 1 0  = 0.00 
P V A l ( 7 0 )  X P V l ( 3 0 1  X INCREASE X AFFLUENCE X A M ( 1 0 0 )  

2 0 0 0 - 2 0 1 0  
( 14 -40967) (0.13606) 

2 0 1 0 - 2 0 1 1  
P V I A I l )  x P V 1 1 3 0 )  X INCREASE X AFFLUENCE X AMtlOO) / 1  

2 0 1 0 - 2 0 1 1  FACTOR 
(0 .06884] /1  = 0 . 0 0  

P V A Z ( 6 9 )  X P V l ( 3 1 )  X INCREASE X AFFLUENCE X A P f l O O )  
2 0 1 0 - 2 0 1 1  FACTOR 

(14.39745) ( 0.12730) 

TOTAL FUTURE AFFLUENCE DENEF I T S  = 

--- .-* - 
TOTAL AVERAGE ANNUAL AFfLUENCE BENEFITS = 103.9 

RIO GRANDE 

EXAMPLE CORriPUTATlON 

AFFLUENCE 

B-106 FIG. 5 f COPJT'D~ 



Table B-24 
Average Annual Affluence Damages 

Oct 1978 Prices ($1,000) Base Year 1980 

Without With With Prevented By Prevented 
Plans A or B Plan A or Plan B Plan C Plans A or B By Plan C 

Bernalillo 
Existing - 1980 
Future 
TOTAL 

Corrales 
Existing - 1980 
Future 
TOTAL 

Albuquerque-East 
Existing - 1980 
Future 
TOTAL 

Albuquerque-West 
Existing - 1980 
Future 
TOTAL 

Mountain View 
Existing - 1980 
Future 
TOTAL 



Table B-24 (Cont'd) 
Average Annual Affluence Damages 

Oct 1978 Prices ($1,000) Base Year 1980 

Without With With Prevented By Prevented 
Plans A or B Plan A or Plan B Plan C Plans A or B By Plan C 

Isleta-East 
Existing - 1980 $ 0  $ 0  $ 0  $ 0  $ 0  
Future 0 0 0 0 0 
TOTAL $ 0  $ 0  $ 0  $ 0  $ 0  

Isleta-West 
Existing 

w Future 
I 
Y 

TOTAL 
0 
a, 

Belen-East 
Existing 
Future 
TOTAL 

Belen-West 
Existing 
Future 
TOTAL 

TOTAL 
Existing 
Future 
TOTAL 
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The r e s u l t a n t  amount is then amortized over a 100-year period 

of analys is  a t  6-718 percent t o  der ive  t h e  average annual benef i t .  

The benef i t s  were computed f o r  each economic u n i t  as presented i n  

Table B-25 and t h e  study area  t o t a l  average annual benef i t  is 

$222,100 f o r  Plan A, $225,500 f o r  Plan B, and $157,200 f o r  Plan C. 

TABLE B-25 

ECONOMIC DEVELOPMENT BENEFITS 
Oct 1978 Pr ices  - 6-718% 

ECONOMIC UNIT 

Bernal i l lo  
Csrra les  
Albuquerque - East  
Albuquerque - West 
Mountainview 
I s l e t a  - East 
I s l e t a  - West 
Belen - East 
Belen - West 

Subtotal  
Wetland Creation 

BENEFITS ($1000) 
Plan A Plan B Plan C 

TOTAL 222.1 225.5 157.2 

Induced Damages. Induced damages a r e  sometimes ca l led  negative 

benef i t s  because they r e s u l t  when flood p ro tec t ive  works a r e  con- 

s t ruc ted  i n  one area and damages i n  an adjacent  area  become g r e a t e r  

than damages p r i o r  t o  the  improvements. This condit ion occurs i n  

t h i s  study mainly where levees a r e  r e h a b i l i t a t e d  and improved on one 

s ide  of the Rio Grande but not on t h e  other.  The new levees 

a 
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reduce damages on the one side of the river. However, by preventing 

flood waters from going into the overbank areas on one side, the area 

of flow is reduced and the water surface levels become higher than 

prior to the improvements. For example, the Isleta Unit - East, which 
under existing conditions,experiences an average damage rate of $7,400 

per year. By improving all units upstream and the Isleta Unit - West 
levees to provide SPF protection, the water surface of the Standard 

Project Flood would be raised about 6 feet in the Isleta Unit - East. 

Smaller raises would occur for more frequent floods. This raise would 

increase damages to the Isleta Unit - East to an average damage rate 
of $10,700 per year. Computing the benefits by subtracting postproject 

damages from preproject damages yields a negative $3,300 per year. 

This is the amount recorded in Tables B-26 and B-27. Similarly, 

raising the levees at Isleta Unit - West to provide 42,000 c.f.s. 
flood protection would elevate the water surafce for 42,000 c.f.s. 

at Isleta Unit - East slightly more than 2 feet higher than the 

42,000 c.f.s. elevation under existing conditions. This increased 

flooding depth for a 42,000 c.f.s. at Isleta Unit - East would induce 
damages to the concessionaire building and the fishing lakes amount- 

ing to $2,800 per year. Because of the type of-property being damaged 

and the depth of flooding being greater than 3 feet, floodproofing 

or flood plain evacuation do not seem to be methods whereby this in- 

duced damage can be mitigated. However, for damages induced by more 

frequent flooding, floodproofing may be adequate to mitigate the 

damages. 

The damages induced on the Bernalillo Unit by raising the levees 

on the Corrales Unit are indicated by a slight change in the upper end 

of the stage-frequency curve. If Corrales were provided SPF protect- 

tion, induce damages in the Bernalillo Unit would amount to $800 per 

vear. In the case of providing Corrales with only 42,000 c.f.s. 

flood protection, this damage induced on the Bernilillo Unit would be 

$500 per year. These induced damages are the sum of those occurring 

to numerous structures. It would not be practical to mitigate these 
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TABLE B-26 

SUMMARY OF BENEFITS FOR PLAN A 

($1,000 PER YEAR) OCT 78 PRICES 

T o t a l  Average Annual Tota l  Average Annual T o t a l  
Flood Damages Business  I o s s e s  T o t a l  Average Annual Average Average 

Economic Prevented Prevented  Aff luence  Annual Annual TOTAI 
Unit  Future  Future  Future  Flood Economic BENEFITS 

E x i s t i n g  Discounted E x i s t i n g  Discounted E x i s t i n g  Discounted Control  Development Other 
1980 t o  1980 1980 t o  1980 1980 t o  1980 B e n e f i t s  Beriefi ts  B e n e f i t s  

B e r n a l i l l o  -0.8* 0 0 0 0 0 -0.8* 0 - - -0.8* 

Cor ra l e s  656.0 1.1 6.6 0 37.0 50.1 750.8 23.8 - - 774.6 

Albuquerque - Eas t  901.1 124.8 30.6 3.3 44.6 79.5 1,183.9 8.5 - - 1,192.4 

Albuquerque - West 336.3 78.2 3.4 0.5 21.1 44.2 483.7 11.2 - - 494.9 
9" 
& 
+ Mountainview 124.0 0 . 1  30.3 0 0.8 1.1 156.3 13.1 - - 
rL 

169.4 

I s l e t a  - Eas t  -3.3* 0 0 0 0 0 -3.3* 0 - - -3.3* 

I s l e t a  - West 128.2 0 0.2 0 8.4 11.3 148.1 17.4 - 168.9 

Belen - East  1,151.2 1.8 16.9 0 65.4 88.4 1,323.7 78.3 - - 1,402.0 

Belen  - West 1,018.7 10.9 34.3 0 43.0 60.9 1,167.8 69.8 - - 1,233.0 

- - - 

TOTAL 4,311.4 216.9 122.3 3.8 220.3 335.5 5,210.2 - - 222.1 5,432.3 

*Induced Damages. 
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TABLE B-27 

SUMMARY OF BENEFITS FOR PLAN B 

($1,000 PER YEAR) OCT 78 PRICE 

Total  Average Annual Total  Average Annual Total 
Flood Damages Business Losses Total  Average Annual Average Average 

Economic Prevented Prevented Affluence Annual Annual Other Total 
Unit Future Future Future Flood Economic Benefi ts  Benefi ts  

Ex is t ing  Discounted Exis t ing Discounted Exis t ing  Discounted Control Development 
1980 t o  1980 1980 t o  1980 1980 t o  1980 Cenefi ts  Benefi ts  

Berna l i l lo  -0.8* 0 0 0 0 0 -0.8* 0 - - -0.8* 

Corrales 656.0 1.1 6.6 0 37.0 50.1 750.8 23.8 - - 774.6 

Albuquerque - East 901.1 124.8 30.6 3.3 44.6 79.5 1,183.9 8.5 - - 1,192.4 

'1" 
,- Albuquzrque - West 336.3 78.2 3.4 0.5 21.1 44.2 483.7 11.2 - - 
,- 

494.9 
IQ 

Mountainview 124.0 0.1 30.3 0 0.8 1.1 156.3 13.1 - - 169.4 

I s l e t a  - East -3.3* 0 0 0 0 0 -3.3* 0 - - -3.3* 

I s l e t a  - West 128.2 0 0.2 0 8.4 11.3 149.1 20.8 - - 168.9 

Belen - East 1,151.2 1.8 16.9 0 65.4 88.4 1,323.7 78.3 - - 1,402.0 

Belen - West 1,018.7 10.9 34.3 0 43.0 60.9 65.2 - - 1,167.8 1,253.0 

Wetland Creation 4.6 .. - 4.6 

--..*-A 

TOTAL 4,311.4 216.9 122.3 3 .'8 220.3 335.5 5,210.2 225.5 - - 5,475.7 

*Induced Damages. 
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TABLE B-28 

SUMMARY OF BENEFITS FOR PLAN C 

OCT 78 PRICES, ($1,000), 6-718% 

Total Average Annual Total Average Annual Total 
Flood Damages Business Losses Total Average Annual Average Average 
Prevented Prevented Affluence Annual Annual Other Total 

Economic Future Future Future Flood Economic Benefits Benefits 
Unit Existing Discounted Existing Discounted Existing Discounted Control Developments 

1980 to 1980 1980 to 1980 1980 to 1980 Benefits Benefits 

Bernalillo - 0.5* 0.0 0.0 0.0 0.0 0.0 - 0.5* 0.0 - - - 0.5* 

Corrales 623.2 1.0 6 .3  0.0 35.2 47.6 713.3 18.1 - - 731.4 

Albuquerque-East 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Albuquerque-West 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 

Mountainveiw 124.1 0 .1  30.3 0.0 0.8 1.1 156.4 10.5 - - 166.9 

Isleta-East - 2.8* 0.0 0.0 0.0 0.0 0 .0  - 2.8* 0.0 - - - 2.8* 

Isleta-West 88.1 0.0 0.2 0.0 6.3 8.6 103.2 9.2 - - 112.4 

Belen-East 1047.6 1.6 15.4 0.0 59.5 80.4 1204.5 64.2 - - 1,268.4 

Belen-West 908.8 9.7 30.5 0.0 38.3 54.2 1041.5 52.3 - - 1,093.8 

Wetlands Creation - - - - - - - - - - - - - - 2.9 - - 2.9 

TOTAL 2,788.5 12.4 82.7 0.0 140.1 191.9 3,215.6 157.2 - - 3,37?.8 

*Induced Damages 
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damages by any known s t r u c t u r a l  o r  non- s t ruc tu ra l  measure o r  t o  ac- 

cu ra t e ly  compensate f o r  them. The induced damages f o r  P l an  C a t  

B e r n a l i l l o  and I s l e t a  Eas t  a r e  presented i n  Table B-28. 

The condi t ion  f o r  induced damages a l s o  occurs  i n  t h i s  s tudy i n  

t h e  a r ea  immediately ad j acen t  t o  t h e  end of t h e  Belen - West down- 

stream c losu re .  The c losu re  l evee  conf ines  t h e  Rio Grande f lood  

flows t o  a narrow c r o s s  s e c t i o n  and consequently keeps t h e  f lood  

water s u r f a c e  high u n t i l  i t  reaches t h e  end of t h e  c losure .  A s h o r t  

d i s t a n c e  upstream of t h e  end of t h e  c lo su re ,  t h e  water  s u r f a c e  pro- 

f i l e  of f lood  flows g r e a t e r  than t h e  e x i s t i n g  l evee  capac i ty  w i l l  

begin t o  drop r a p i d l y  b u t  w i l l  be  h igher  a t  t h e  end of t h e  c l o s u r e  

than had no c losu re  been b u i l t .  Th; a r e a  of i n f luence  of t h i s  high- 

e r  water l e v e l  would be very  smal l  because t h e  wa te r  s u r f a c e  would 

s lope  s t e e p l y  down t o  t h e  water  l e v e l  t h a t  would r e s u l t  had no 

c losu re  been b u i l t .  The end of t h e  c l o s u r e  w a s  l oca t ed  near  a  

spa r se ly  populated a r e a  f o r  t h e  purpose of e l imina t ing  induced 

damages. 

Benefi t  Summary. The est imated average annual  b e n e f i t s  a t  6-718 

and October 1978 p r i c e s  f o r  Plans A ,  B ,  and C a r e  presented and sum- 

marized i n  Tables  B-26, B-27, and B-28. 

PLANNING OBJECTIVE FULFILLMENT 

The next  s t e p  i n  t h e  eva lua t ion  process  i s  t o  determine how w e l l  

Plans A, B ,  and C ,  and t h e  "no-action" a l t e r n a t i v e  address  t h e  plan- 

ning o b j e c t i v e s  i d e n t i f i e d  i n  Sec t ion  I of Appendix A. Table B-29 

i l l u s t r a t e s  which planning o b j e c t i v e s  a r e  accomplished by t h e  t h r e e  

a l t e r n a t i v e s .  
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Table B-29 

PLANNING OBJECTIVE FU1,FILLMENT 

PLANNING OBJECTIVES PLAN A PLAN B PLAN C NO ACTION 

a. Eliminate threat to life posed by Rio Grande Flooding Yes Yes Yes No 

b. Reduce inundation, scour, and sediment damages 
caused by Rio Grande floodflows Yes Yes Yes 

c. Preserve existing riparian woodland along the 
Rio Grande 

d. Restore existing riparian woodland which has 
been destroyed in the past 

W 
I e. Increase wildlife habitat in the flood plain For Some 

species 
For Some 
species 

f. Preserve existing wetlands Partially 

No 

Yes Yes 

g. Create new wetlands Yes Yes 

h. Provide increased recreational opportunities 
associated with a riparian environment Yes Yes 

i. Provide increased water-based recreational 
opportunities along the Rio Grande 

j. Reduce aggradation of the Rio Grande 

1/ Except for destruction due to future encroachment and development. - 



TABLE B-30 

APPLICATION OF SPECIFIED CRITERIA 

CRITERIA PLAN A PLAN B PLAN C "NO-ACTION" ALTERNATIVE 

1. A c c e p t a b i l i t y  Acceptable  t o  a l l  Acceptable  t o  a l l  Acceptable  t o  a l l  Unacceptable t o  a l l  
bu t  t h e  environ- b u t  p rese rva t ion-  b u t  p rese rva t ion-  b u t  p rese rva t ion-  
menta l ly  consci-  ists. * ists. ists. 
ous * 

2. Completeness Depends upon l o c a l  Same a s  f o r  P lan  A Same a s  f o r  P l a n  A 
assurances .  

3 .  E f f e c t i v e n e s s  Achieves most NED Achieves most NED Achieves most NED Could ach ieve  one 
o b j e c t i v e s  b u t  ob j e c  t i v e s  and ob j e c t i v e s  and EQ o b j e c t i v e ,  pre- 
n o t  streambed some EQ objec- some EQ objec- s e r v a t i o n  of 
aggrada t ion .  t i v e s  . t i v e s  . e x i s t i n g  r i p a r i a n  

woodland. 

4 .  E f f i c i e n c y  Only f e a s i b l e  p l a n  Only f e a s i b l e  p l a n  Only f e a s i b l e  p l a n  
t o  ach ieve  NED t o  ach ieve  bo th  t o  ach ieve  both  
o b j e c t i v e s .  NED and some EQ NED and some EQ 

o b j e c t i v e s .  o b j e c t i v e s .  

5. C e r t a i n t y  A l l  NED ob jec t -  Both NED and some Both NED and some No c e r t a i n t y  t h a t  
i v e s  except  EQ o b j e c t i v e s  EQ ob j e c  t i v e s  r i p a r i a n  woodland 
aggrada t ion  addressed by t h i s  addressed by t h i s  o r  e x i s t i n g  wet- 
would c e r t a i n l y  p l a n  would be  p l a n  would be  l a n d s  would be  
be a t t a i n e d .  a t t a i n e d .  a t t a i n e d  . prese rved .  

6. Geographic Encompasses t h e  Same a s  P l a n  A. Same a s  P l a n  A. Same a s  P l a n  A. 
scope t o t a l  a r e a  of 

t h e  s tudy  a r e a  
where develop- 
ment e x i s t s  o r  
can reasonably  
be  expected t o  
e x i s t  i n  t h e  
f u t u r e .  



Table B-30 (Cont 'd )  

APPLICATION OF SPECIFIED CRITERIA 

CRITERIA PLAN A PLAN B PLAN C "NO-ACTION" ALTERNATIVE 

7. NED bene f i t - cos t  1.52 
r a t i o  

8. R e v e r s i b i l i t y  Levees could be  re-  Same a s  
mobed, bu t  h ighly  P lan  A 
improbable. 

9. S t a b i l i t y  Can accommodate a Same as 
f u l l  range of P l an  A 
a l t e r n a t i v e  f u t u r e s  

Same as E s s e n t i a l l y  t h e  "without" 
P l an  A cond i t i on .  ' cou ld  be  re- 

versed  e a s i l y .  

Same as Remaicing f lood  hazard 
P l a n  A would reduce t h e  range  

of a l t e r n a t i v e  f u t u r e s  
and c r e a t e  F re s su re  t h a t  
would make cond i t i ons  
uns t ab le .  

* Plans  A and B a r e  accep tab le  on p r i n c i p a l  only.  Due t o  l o c a l  economic p r i o r i t i e s ,  t h e  expendi tures  
r equ i r ed  f o r  SPF p r o t e c t i o n  by l o c a l  sponsors  d i d  n o t  have t h e  p r i o r i t y  r equ i r ed  t o  make 
P l a c s  A and B acceptab le .  The r e a d e r  i s  r e f e r r e d  t o  t h e  Comments of Appendix D. 
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APPLICATION OF SPECIFIED EVALUATION CRITERIA 

Another evaluation activity is to apply criteria specified in 

ER 1105-2-250 to determine the responsiveness of each alternative. 

Table B-30 illustrates the responsiveness of each plan to accepta- 

bility, completeness, effectiveness, efficiency, certainty, geo- 

graphic scope, NED benefit-cost ratio, reversability, and stability. 



SECTION EA 

INSTITUTIONAL ANALYSIS 
8 DIVISION OF PLAN 

RESPONSIBILITIES 

I n  order  t o  determine the  implementabili ty of any a l t e r n a t i v e  

f o r  f lood con t ro l  wi th in  the Middle Rio Grande va l l ey ,  the e x i s t i n g  

i n s t i t u t i o n s  a f f ec t ed  by such a plan and t h e i r  func t iona l  responsi- 

b i l i t i e s  must be i d e n t i f i e d .  The i n t e r a c t i o n  between these  various 

i n s t i t u t i o n s  and New Mexico water-r ights  l a w  with regard to water 

resources and r e l a t e d  land uses must then be determined. 

ESISTISG INSTITUTIONS 

The following Federal,  S t a t e ,  reg iona l ,  and l o c a l  i n s t i t u t i o n s  

would be d i r e c t l y  a f f ec t ed  by any a l t e r n a t i v e  f o r  f lood con t ro l  

wi th in  the Middle Rio Grande val ley.  

Federal  Agencies: 

The S o i l  Conservation Service genera l ly  administers  its pro- 

grams a t  f i e l d  l oca t ions  through the l o c a l l y  organized Natural  Re- 

source Conservation D i s t r i c t s .  Programs ca r r i ed  out a r e  Watershed 

P ro tec t ion  and Flood Prevention, Great P l a ins  Conservation Program 

and Resource Conservation and Development, including surveys, in- 

ves t iga t ions ,  t echnica l  a s s i s t ance ,  and cos t  sharing. Other pro- 

grams f o r  which the  S o i l  Conservation Service provides t echn ica l  

a s s i s t a n c e  a r e  River Basin S tudies  and Agr icu l tura l  Conservation 

Programs. 



,Ubuquerque d i s t r i c t ,  Lorps o f  ~ n ~ i n e e r s '  primary miss ion  is 

t h e  execu t ion  of t h e  Corps w a t e r  resources  program. I t  conducts  

survey i n v e s t i g a t i o n s  t o  determine the  need and f e a s i b i l i t y  of im-  

provements f o r  f lood  c o n t r o l  and r e l a t e d  purposes ,  and t h e  p lann ing ,  

c ~ n s t r u c t i o n ,  and o p e r a t i o n  of chose p r o j e c t s  which ga in  congres- 

s i o n a l  approval  and a u t h o r i z a t i o n .  I n  a d d i t i o n ,  it is t h e  respon- 

s i b l e  clgency f o r  t h e  Urban S t u d i e s  Program w i t h i n  i t s  area of  re- 

s p o n s i b i l i t y .  

TSe Flood Insurance  A ~ m i n i s t r a t i o n  is r e s p o n s i b l e  f o r  c a r r y i n g  

o u t  a n a t i o n a l  f l o o d  i n s u r a n c e  program which w i l l  enab le  persons  t o  

purchase insurance  a g a i n s t  l o s s  r e s u l t i n g  from f l o o u s  o c c u r r i n g  i n  

t h e  United S t a t e s  and i t s  t e r r i t o r i e s .  

Bureau o f  I n d i a n  A f f a i r s  h a s  r e s p o n s i b i l i t y  f o r  p lann ing ,  coor- 

d i n a t i n g ,  and d i r e c t i n g  a d m i n i s t r a t i v e ,  s o c i a l ,  governmental ,  e ~ ~ u c a -  

t i o n  and economic development programs f o r  t h e  s e v e r a l  r e s e r v a t i o n s  

w i t h i n  t h e i r  j u r i s d i c t i o n ;  and f o r  i n t e g r a t i n g  Bureau of I n u i a n  Af- 

f a i r s '  p l a n s  and programs w i t h  S t a t e ,  l o c a l ,  and o t h e r  Feuera l  asen- 

i i e s .  Tile Bureau is r e s p o n s i b l e  f o r  wa te r  resources  p r o j e c t s ;  e .  g. ,  

i r r i g a t i o n  on t h e  r e s e r v a t i o n s  and f o r  wa te r  and wastewater  f a c i l i -  

t ies f o r  Federa l  i n s t a l l a t i o n s  l o c a t e d  t h e r e i n .  

Bilreau of Lana lianagement ( S t a t e  of :Jew :lexica O f f i c e ) .  AS 

rnanager o f  the  p u b l i c  aomain, t h e  Zureau of Land Xanagement i n  Jew 

Hexico aclministers o v e r  13,OU0,000 a c r e s  of l and ,  c a r r y i n g  o u t  the  

f u n c t i o n s  concerned wi th  i d e n t i f i c a t i o n ,  c l a s s i f i c a t i o n ,  use ,  and 

d i s p o s a l  o f  those  l a n u s ,  and t h e  development , c o n s e r v a t i o n ,  manage- 

ment and u t i l i z a t i o n  of t h e  n a t u r a l  r esources  of those  lands .  



nilread o f  ~ : e c l a ~ n a t i o n  (All  uquerque Planning O f  f i c e )  conducts 

i n v e s t i g a t i o n s  and evolves  p lans  f o r  op timun develcpmen t , use,  con- 

s e r v a t i o n ,  and c o n t r o l  of i n t e r b a s i n ,  b a s i n  and p r o j e c t  water  re-  

sources  f o r  a l l  purposes ,  and of r e l a t e d  n a t u r a l  r e s o u r c e s ,  includ-  

i n g  o v e r a l l  r i v e r  r e g u l a t i o n  f o r  optimum c o n s e r v a t i o n  and use,  i n  

coopera t ion  wi th  o t h e r  Federa l  agenc ies ,  t h e  s t a t e s ,  and l o c a l  

agencies .  

"Ie 3ureau of ikc lamat ion  w a s  r e s p o n s i b l e  f o r  c o n s t r u c t i o n  of 

wa te r  c o l l e c t i o n ,  d i v e r s i o n ,  and d i s  t r i b u t i o n  f e a t u r e s  comprising 

t h e  mul t ipurpose  San Juan-Chama p r o j e c t  l o c a t e d  i n  s o u t h - c e n t r a l  

Colorado and n o r t h - c e n t r a l  J e w  i'iexico. 

The Upper i:io Grande 3 a s i n  P r o j e c t s  O f f i c e  is  r e s p o n s i b l e  f o r  

che o p e r a t i o n  and maintenance of t h e  San J~an-Chana P r o j e c t ,  E o  

Grande Channel r e c t i f i c a t i o n  works from CspanoLa t o  t h e  headwaters 

of Elephant But te  Keservoir  , o p e r a t i o n  and maintenance of a  low-flow 

conveyance channel  extending f r o n  San Acacia dam t o  t h e  narrows of 

Elephant Ddt t e  Xeservoir ,  and wate r  of t h e  San Juan-Chama P r o j e c t  

wa te r  i n  New Mexico. 

At t h e  r e q u e s t  o f  t h e  :.fiddle i;io Grande Conservancy d i s t r i c t ,  

:he S e c r e t a r y  of I n t e r i o r  r e t u r n e d  a l l  o p e r a t i o n  and maintenance 

f u n c t i o n s  f o r  t h e  i r r i g a t i o n  d i s t r i c t  t o  t n e  d i s t r i c t  on 1 February 

19 75. 

F i s h  an:. W i l c A l i f z  S e r v i c e ,  Sureau of S p o r t  F i s h e r i e s  and d i l a -  

i i f e  Legional O f f i c e ,  is t h e  primary agency ~ h r o u g h  which z:le I.'elLer- 

a 1  Government c a r r i e s  o u t  i t s  r e s p o n s i ' s i l i t i e s  f o r  g r e s e r v i n g ,  con- 

s e r v i n g ,  Leveloping,  u t i l i z i n g  anu p r o t e c t i n g  the s p o r t  f i s h  anu 

w i l t l l i f e  resources  of t h e  United Sca tes .  The programs which i i e  

Bureau a b n i n i s  t e r s  t h a t  a r e  a p p l i c a b l e  -0 t h e  i;rban S t u d i e s  P i-otram 

a r e :  (1) a c q u i s i t i o n ,  uevelopment , p r o t e c t i o n ,  and nanagenent of 

w i l u l i f e  re fuges ;  ( 2 )  enforcement of Federa l  laws and re t ;u la t ions ;  



(3)  ieveiopment and a p p l i c a t i o n  o f  management methods and tech- 

niques;  (;) a n a l y s i s ,  review and recommendations o f  proposed w a t e r  

resources  uevelopment p r o j e c t s ;  and (2) t e c h n i c a l  a s s i s t a n c e  t o  Fed- 

e r a l ,  S t a t e ,  I n d i a n  t r i b a l  groups,  and t o  p r i v a t e  o r g a n i z a t i o n s .  

Geological  Sarvey (Water Resources d i v i s i o n )  i n v e s t i g a t e s  and 

u e t e r n i n e s  t h e  s o u r c e ,  q u a l i t y ,  q u a n t i t y ,  d i s t r i b u t i o n ,  movement, 

and a v a i l a b i l i t y  o f  s u r f a c e  and ground wate r  w i t h i n  .iew .fexico. The 

water resources  i n v e s t i g a t i o n  program c o n s i s t s  of t h e  c o l l e c t i o n  o f  

b a s i c  in format ion  through hydro log ic  moni tor ing,  i n t e r p r e t i v e  s tud-  

i e s  and resea rch .  The d a t a  c o l l e c t e d ,  s t u d i e s ,  and r e s e a r c h  f ind-  

i n g s  a r e  pub l i shed  by t h e  Geological  Survey,  S t a t e  agenc ies ,  and 

nongovernmental s c i e n t i f i c  o r g a n i z a t i o n s .  

The a p p r a i s a l  of w a t e r  r e s o u r c e s  i n  .iew -1exico is a c o o p e r a t i v e  

e f f o r t  i n  which p iann ing  and f i n a n c i a l  suppor t  a r e  shared  by t h e  

Geological  Survey, S t a t e  agenc ies ,  l o c a l  governments, and o t h e r  Fed- 

e r a l  agencies .  

S t a t e  i i ~ e n c i e s  : 

The Jew Xexico Water Qtlal i ty Conirol  Commission ilas no s t a f f  of 

i t s  own, I n s t e a d ,  i ts  a d m i n i s t r a t i v e  d u t i e s  a r e  ass igned  t o  i t s  

c o n s t i t u e n t  agenc ies ,  which a r e  a l r e a d y  estab1is:lec.l S t a t e  agencies .  

A c t i v i t i e s  of t h e  Commission inc lude  adopt ion of a  comprehensive 

water  q u a l i t y  program; adop t ion  of w a t e r  q u a l i t y  s t a n u a r d s  and regu- 

l a t i o n s  t o  prevent  and a b a t e  wa te r  p o l l u t i o n ;  anu assignment of re- 

s p o n s i b i l i t y  f o r  a d m i n i s t e r i n g  r e g u l a t i o n s  t o  i ts c o n s t i t u e n t  agen- 

c i e s .  The Commission may a l s o  e n t e r  i n t o  agreenen ts  w i t h  tile ;;a- 

i i o n a l  government o r  o t h e r  S t a t e  governnents;  may g r a n t  v a r i a n c e s  of 

r e g u l a t i o n s ;  may r e q u i r e  n o t i c e  of i n t r o d u c t i o n  of contaminants i n t o  

s t a t e  wa te r s ;  and m y  a c c e p t  and s u p e r v i s e  a d n i n i s ~ r a t i o n  of loans  

ani g r a n t s .  L'he fo l lowing  agenc ies  a r e  t h e  members of the  d o ~ m i s -  

s ion :  



Erivironnental  Iaprovement Agency 
S t a t e  Engineer  and I n t e r s t a t e  SLream Comnission 
Department of Game and F i s h  
O i l  Conservat ion Commission 
depar tment  of A g r i c u l t u r e  
S t a t e  Parks  and d e c r e a t i o n  
' J a t u r a l  !lesource Conservat ion Comnission 
Ddreau of :lines and l l i n e r a l  ~ i e s o u r c e s .  

S t a r e  Engineer 3 f f i c e  has  g e n e r a l  s u 2 e r v i s i o n  of tile measure- 

ment, a p p r o p r i a t i o n ,  and d i s t r i b u t i o n  of s u r f a c e  aaci ground waters 

of t h e  s t a t e .  H e  is d i r e c t e d  t o   die hydrographic  su rveys  and in- 

v e s t i g a t i o n  of each s t ream system and source  of wa te r  to  o b t a i n  a l l  

a v a i l a b l e  d a t a  f o r  t h e  development of tile w a t e r  supply  anu f o r  de- 

t e rmina t ion  and a d j u d i c a t i o n  of water r i g h t s .  The S t a t e  Engineer is  

by s t a t u t e  t h e  .iew llexico Commissioner on t h e  liio Grande ~ o n p a c t  

C o d s s i o n .  

I n t e r s t a t e  STreai:! L ~ n r ~ i s s i o n  i n s t i t u t e s  n e g o t i a t i o n s  o r  causes  

t o  bz i n s t i t u t e d  i n  t h e  name of  the  S r a t e  necessa ry  n e g o t i a t i o n s  a d  

Legal proceedings  t o  p r o t e c t ,  conserve and develop t h e  wa te r s  anti 

s t r e a n  s y s t e m  of the  S t a t e .  Tile S c a t c  Ciigineer is  tile S e c r e t a r y  of 

t h e  C o n ~ i s s i o n  and d i r e c t s  t h e  work of t h e  s t a f f .  

Park anu 2 e c r e ~ t i o : i  Co~miss io i l  a c q u i r e s ,  develops ,  n a i i l t a i n s ,  

nanages and s u p e r v i s e s  S t a t e  pa rks  ancl r e c r e a t i o n  a r e a s .  Tile Lor.1- 

a i s s i o n  p r e s c r i b e s  s t a n d a r d s ,  p o l i c i e s  aiid uses  of S t a t e  park and 

r e c r e a t i o n  a r e a s ;  a c q u i r e s  l a ~ d  o r  i n t e r e s t s  i n  l and ;  e n t e r s  i n t o  

agreements and c o n t r a c t s  wi th  Federa l  governinent agenc ies  i n  ob ta in -  

i n g  funcs  o r  a s s i s t a n c e  f o r  a c q u i s i t i o n ,  e r e c t i o n ,  maintenance and 

o p e r a t i o n  of S r a t e  parks  and r e c r e a t i o n  a r e a s .  I t  c o n t r a c t s  f o r  

su rveys  and s t u d i e s ;  conducts f e a s i b i l i t y  s t u d i e s  of p o t e n t i a l  s i t e s  

f o r  f u t u r e  pa rks ,  r e c r e a t i o n  a r e a s ,  monuments, mxseur;s , an(; s c i e n -  

t i f i c  and h i s t o r i c a l  e x h i b i t s ;  g r a n t s  concess ions ;  e s e r c i s e s  g e n e r a l  



p o l i c e  power i n  e n f o r c i n g  S t a t e  laws and t h e  C o m i s s i o n ' s  r u l e s  and 

r e g u l a t i o n s  w i t h i n  S t a t e  parks  and r e c r e a t i o n  a r e a s ;  and determines  

f e e s  and charges.  

~epartmen: o f  Game and F i s h  was c r e a t e d  t o  provide an adequate  

and f l e x i b l e  sys tem f o r  t f ie  p r o t e c t i o n  of game and f i s h  anC f o r  

:heir use and development f o r  p u b l i c  r e c r e a t i o n  and food. The de- 

partment is t o  p rov ide  f o r  t h e  p ropaga t ion ,  p l a n t i n g ,  p r o t c c t i o n ,  

r e g u l a t i o n  and conserva t ion  of game and f i s h  t o  tiie e x t e n t  necessa ry  

t o  provide and mainta in  an  adequate  supply.  

::egional Agencies : 

The -Iid..le I:io Grande Couilcil of  Governaencs of -<ew ' E X ~ C O  is 

designated by t h e  U.S, 3 e p a r t n e n t  of kiousing an3 Crban development 

as a  metropolitan r e g i o n a l  p lanning agency, o p e r a t i n g  i n  accordance 

wit5 :IUD requirements  and g u i d e l i n e s  and des igna ted  by t h e  Economic 

Development ~ l u n i n i s  t r a t i o n  a s  an Economic ~ e v e l o p n e n t  u i s  t r i c t  . I t  

is  a l s o  d e s i g n a t e d  a s  a  nul t imodal ,  m u l t i j u r i s d i c t i o n a L  met ropo l i t an  

planning o r g a n i z a t i o n ,  under t h e  Federal-Aid Sighway Xct of 1973, 

the Tjrban :lass T r a n s i t  Act of 1974, a s  mended ,  and t h e  " d r p o r t  and 

iinlray development Act of 1973. 'Gie J I G  inesher agenc ics  9roviue t.le 

b a s i c  f i n a n c i a l  suppor t  f o r  t h e i r  l o c a l  i n t e r - g o v e r n n e n t d  areawide 

p rogram.  F i n a n c i a l  a s s i s t a n c e  w i t h  t h e s e  programs is rece ived  from 

Zhe S r a t e  o f  -;ew :le:iico and t h e  Fecieral Governxseng, throug!l t h e  U. S .  

e p a r t n e n t  of T r a n s p o r t a t i o n ,  t h e  L. S. Depar'imenz: of dousing and L r- 

ban ~ ~ e v e l o p m e n t ,  and tiie U,S. Department of Co~~tnerce ,  I L  is t!le 

A-95 r e v i c ~ ~  age,;cy f o r  S t a t e  Planning and ilevelopinen t  is t r i c t  .io. 

3. I t  a l s o  s e r v e s  a s  t h e  planning agency f o r  a l l  co!,munities w i t n i n  

t h e  d ren  e x c e p t  Albxquerque. 

..- ad . - l e  ..io G r a d e  donserv.-nc!J ~ i s ~ r i c ;  i s  a ? o l i t i c a l  sclhdivi- 

s i o n  of the  State of .;ew &icxico ~ ~ i t h  tile ,>oxrers of a  , tuol ic  corpora- 

;ion 2nc ~.r i : ;~  l e g a l  aut; lori t ;r  under t;le 1973 . ; e . ~  .ie:ci.co s t a t u t e  on 



.i 
Conservancy Subdivision is  concerned with i r r i g a t i o n  water ,  s i l t i n g ,  

and r e l a t e d  problems, a s  wel l  a s  f lood con t ro l  and drainage. The 

D i s t r i c t  includes Sandoval, Be rna l i l l o ,  Valencia, and Socorro coun- 

t i e s .  

The Central  Rio Grande Natural  Resource Conservation D i s t r i c t ,  

c rea ted  i n  1943 under t he  New Mexico S t a t e  Law of 1937 on S o i l  and 

Water Conservation D i s t r i c t s ,  t h i s  D i s t r i c t  includes p a r t s  of Ber- 

n a l i l l o ,  Valencia, McKinley, Sandoval and Santa Fe counties .  The 

organiza t ion  is  governed by a Board of Supervisors e l ec t ed  by land- 

owners i n  t h e  D i s t r i c t  and i s  pr imar i ly  i n t e r e s t e d  i n  promoting 

sound s o i l  and water conservat ion prac t ices .  

The Albuquerque Metropolitan Arroyo Flood Control Authori ty ,  

c rea ted  under the  New Mexico Arroyo Flood Control Act of 1963, is  

respons ib le  f o r  planning, cons t ruc t ion  and maintenance of flood con- 

t r o l  systems i n  the  Greater Albuquerque area. 

The Rio Grande Compact Commission was es tab l i shed  by the  

Rio Grande Compact of 1939 f o r  the  purpose of administer ing the  

Compact. The Compact made an equ i t ab l e  apportionment of Rio Grande 

waters among the  s t a t e s  of Colorado, Hew Nexico, and Texas. Proj-  

e c t s  under cons idera t ion  wi th in  t h e  bas in  cannot have the  e f f e c t  of 

reducing water d e l i v e r i e s  a s  e s t ab l i shed  by t h e  Compact. 

Local Agency: 

C i ty  of Albuquerque. A s  the  major c i t y  i n  the  s tudy area ,  a- 
buquerque a l s o  has the major l o c a l  s t a f f  c a p a b i l i t i e s  i n  the water  

resources f i e l d .  The Planning Department se rves  a s  t he  c i t y ' s  water 

resources coordinat ing agency. It a l s o  serves  a s  the Be rna l i l l o  

County planning department through con t r ac tua l  agreement. 



WATER RIGHTS LAW OF NEW MEXICO 

New Mexico water r i g h t s  are based on t h e  d o c t r i n e  of p r i o r  

appropriat ion.  A l l  of New Mexico's ground and su r f ace  waters 

belong t o  t h e  pub l i c  and a r e  sub jec t  t o  appropr ia t ion  i n  accord- 

ance wi th  law. The su r f ace  water  code provides  t h a t  an appro- 

p r i a t i o n  of su r f ace  water may be  i n i t i a t e d  a f t e r  1907 only by 

a p p l i c a t i o n  t o  and approval of t h e  S t a t e  Engineer. When t h e  S t a t e  

Engineer f i n d s  t h a t  an underground water source has  reasonably 

a s c e r t a i n a b l e  boundaries and s o  proc la ins ,  he assumes j u r i s d i c t i o n  

over  t h e  appropr ia t ion  of ground water wi th in  t h e  bas in  and super- 

v i s e s  i ts appropr ia t ion  and use. The Rio Grande Compact a l s o  

imposes c e r t a i n  c o n s t r a i n t s  on t h e  use of waters  i n  t h e  Rio Grande 

s t ream system. 

Surface waters wi th in  t h e  Rio Grande drainage are f u l l y  appro- 

p r i a t ed .  Changes i n  p o i n t s  of d ivers ion ,  p laces  and purposes of use 

may be  made provided no de t r imenta l  e f f e c t s  t o  e x i s t i n g  r i g h t s  w i l l  

r e s u l t .  Such changes o r  new appropr ia t ion  r e q u i r e  a permit from the  

S t a t e  Engineer. 

Most of t h e  a r e a  is wi th in  t h e  boundaries of underground water 

ba s in s  a s  declared by t h e  S t a t e  Engineer. Permits  from t h e  S t a t e  
- -  -- 

Engineer a r e  necessary p r i o r  t o  d r i l l i n g  w e l l s  w i th in  t h e  dec la red  
.- 

bas in  boundaries. No permit is required t o  d r i l l  i n  those  por t ions  - -- 

of t h e  a r ea  o u t s i d e  t h e  dec la red  bas ins .  

Nost of t h e  a r ea  is  wi th in  t h e  boundaries.of t he  dec la red  Rio 

Grande Underground Water Basin. :?ew appropr ia t ions  of ground water,  

except  f o r  domestic and s tock  water ing purposes genera l ly  a r e  no t  

permit ted wi th in  t h e  bas in  un less  t h e  e f f e c t s  of t h e  withdrawal on 

t h e  flow of t h e  Rio Grande a r e  o f f s e t  by t h e  re t i rement  of e x i s t i n g  

r i g h t s .  



Severa l  Irldian pueblos i n  Jew :lcxico a r e  con te s t ing  tlle p re sen t  

water  appropr ia t ions .  'qis  i s s u e  is  p re sen t ly  i n  Federa l  Court f o r  

ad judica t ion .  The outcome of t h i s  dec i s ion  could a f f e c t  t he  appro- 

p r i a t i o n s  of water  t o  t h e  pueblos i n  t h e  s tudy  area .  

iJei ther  Plan A ,  i t s  environmentally o r i e n t e d  modi f ica t ion ,  P lan  B,  

nor Plan C would r e q u i r e  - a  change i n  i n s t i t u t i o n a l  arrangements o r  

t h e i r  r e spec t ive  func t ions  i n  order  t o  be  e f f e c t i v e l y  implemented. 

Following cons t ruc t ion  of t he  p ro j ec t  , the  i f iddle  Kio Grande Con- 

servancy D i s t r i c t  would r e t a i n  t he  r e s p o n s i b i l i t y  f o r  opera t ion  and 

rnaintenance of t he  p r o j e c t .  Should Plan B o r  P l an  C be  s e l e c t e d  f o r  

implementation, a  ques t ion  of water  r i g h t s  immediately a r i s e s  i n  con- 

junc t ion  wi th  u t i l i z i n g  ground water  a s  t he  source  of water  f o r  t h e  

borrow a r e a s  s e l e c t e d  f o r  c r e a t i o n  i n t o  wetlands. P r i o r  water 

r i g h t s  must be secured equal  t o  t h e  d i f f e r e n c e  between t h e  water 

l o s s  due t o  evaporat ion which would t ake  p l ace  under t h i s  p lan  minus 

t h a t  l o s t  due t o  evapo t r ansp i r a t ion ,  i f  excavat ion d id  not  pene t r a t e  

the  water t ab l e .  

~ l l s o  under Plan B o r  C ,  management of t h e  c r e a t e d  wetlands 

must by assured  be fo re  t h i s  po r t ion  of t h e  p l an  can be  recommended 

f o r  implementation. 

;?le purpose of t h i s  s e c t i o n  is  t o  p re sen t  p e r t i n e n t  information 

concerning the  Federa l  and non-Federal r e s p o n s i b i l i t i e s  regarding 

cos t  apportionment and the  d i v i s i o n  of r e s p o n s i b i l i t i e s  f o r  con- 

s t r u c t i o n  and subsequent opera t ion  and maintenance of the  proposed 

p ro j ec t  . S r ~ c l ~  cos t  apportionlnent i s  based on Federa l  l e g i s l a t i o n  

and admin i s t r a t i ve  p o l i c i e s  governing f lood  c o n t r o l  channel p r o j e c t s  

and a s soc i a t ed  r e c r e a t i o n a l  development a t  nonreservoi r  p ro j ec t s .  



Cost Apportionment. Sharing of c o s t s  between Federal and non- 

Federal i n t e r e s t s  f o r  the  p ro jec t  would be based on standard re- 

quirements e s t ab l i shed  a s  Federal policy f o r  flood con t ro l  and rec- 

r ea t ion  p ro jec t s .  Sect ion 3 of the  Flood Control Act of June 1936, 

Public  Law 74-738, and subsequent amendments, have es tabl i shed Fed- 

e r a l  p o l i c i e s  of l o c a l  cooperation f o r  f lood contro l  projec ts .  

Under t h e  f lood con t ro l  pol icy ,  non-Federal i n t e r e s t s  would be  re- 

quired t o  fu rn i sh  a l l  lands,  rights-of-way and easements, and a l l  

r e loca t ions  and a l t e r a t i o n s  required by the  plan. Non-Federal 

i n t e r e s t s  would a l s o  bear the  c o s t s  of opera t ing  and maintaining 

a l l  p ro jec t  f e a t u r e s  a f t e r  cons t ruct ion  i n  accordance with Federal 

requirements. The Federal Government would be responsible f o r  a l l  

flood con t ro l  cons t ruct ion  cos ts .  Table B-31 shows the  apportion- 

ment of the  f i r s t  c o s t s  ( including wetland c rea t ion  and mi t iga t ion)  

and annual operat ion,  maintenance, and major replacement c o s t s  

between Federal and non-Federal i n t e r e s t s ,  i n  accordance with the  

p o l i c i e s  ou t l ined  above f o r  both Plans A, B, and C. 

Cost Apportionment Basgd on Executive Water Policy I n i t i a t i v e s .  

The Pres ident ,  i n  h i s  June 1978 water pol icy  message t o  Congress, 

proposed severa l  changes i n  c o s t  sharing f o r  water resources pro- 

j e c t s  t o  allow S t a t e s  t o  p a r t i c i p a t e  more a c t i v e l y  i n  p ro jec t  imple- 

mentation decis ions  and t o  equalize c o s t  shar ing  between s t r u c t u r a l  

and nonst ructura l  flood contro l  projec ts .  These changes inc lude  a 

cash cont r ibut ion  from benef i t ing  s t a t e s  of 5 percent  of construc- 

t i o n  c o s t s  a s soc ia ted  with non-vendible outputs  and 10 percent  of 

c o s t s  associa ted  with vendible outputs.  Flood contro l  is not 

c l a s s i f i e i .  a s  a vendible product. Application of t h i s  pol icy  t o  the  

levee  r e h a b i l i t a t i o n  p ro jec t  would requi re  t h e  S t a t e  of New Mexico 

t o  con t r ibu te  an estimated $2,509,000 f o r  Plan A, $2,466,000 £01- 

Plan B, o r  $1,494,000 f o r  Plan C a t  October 1978 p r i c e  l eve l s .  The 

Pres ident  a l s o  proposed t h a t  the  present  cost-sharing requirements 
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TABLE B-3 1 

COST APPORTIONMENT 
October 1978 Prices 

PLAN FEDERAL NON-FEDERAL TOTAL 

Plan A: 

First Cost 
Annual Costs 
Interest & 
Amortization 
Annual Maintenance, 
Operation, & Major 
Replacement Costs 

Subtotal Annual Costs 

Plan B:  

First Cost 
Annual Cost - 
Interest & 
Amortization 
Annual Maintenance, 
Operation, & Major 
Replacement Costs 

Subtotal Annual Costs 

Plan C: 

First Cost 
Annual Cost 
Interest & 
Amortization 
Annual Maintenance, 
Operation & Major 
Replacement Costs 

Subtotal Annual Costs 
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f o r  flood con t ro l  p r o j e c t s  be modified t o  requi re  a  cash o r  in-kind 

contr ibut ion  equal t o  20 percent of t h e  p ro jec t  f i r s t  c o s t s  associ-  

ated with f lood contro l  benef i t s .  Application of t h i s  policy would 

requi re  t h a t  non-Federal interests make, i n  addi t ion  t o  t h e  S t a t e  

cont r ibut ion ,  a  cash o r  in-kind contr ibut ion  of an estimated 

$10,036,000 f o r  Plan A, $9,864,000 For Plan B, o r  $5,980,000 f o r  

Plan C at  October 1978 p r i c e  l eve l s .  Apportionment of c o s t s  under 

t h i s  pol icy  is  shown i n  Table B-32. 

Federal Responsib i l i t ies .  The Federal Government would design, 

prepare d e t a i l e d  plans and s p e c i f i c a t i s n s ,  and construct  the  proj- 

e c t .  This would be accomplished a f t e r  Congressional au thor iza t ion  

and funding, and a f t e r  t h e  non-Federal items required p r i o r  t o  con- 

s t r u c t i o n  have been provided. The Federal Government would a l s o  be 

responsib le  f o r  the  r e loca t ion  and modificat ion of r a i l r o a d  bridges. 

The Federal Government would assume r e s p o n s i b i l i t y  f o r  i ts contrac- 

t o r s  during construct ion.  The Federal Government would a l s o  bear  

a  por t ion  of the  cos t s  f o r  management of the  p ro jec t  a rea  f o r  f i s h  

and w i l d l i f e .  

Non-Federal Responsib i l i t ies .  The l o c a l  sponsoring agency 

would be required t o  provide a l l  lands,  rights-of-way, and d isposal  

a reas  and t o  perform a l l  re locat ions  and a l t e r a t i o n s  of s t r u c t u r e s  

such a s  bridges (except r a i l road  br idges) ,  p ipe l ines ,  u t i l i t i e s ,  and 

s imi la r  obs t ruct ions  p r i o r  t o  cons t ruct ion  of the  proposed improve- 

ments. Local i n t e r e s t s  would be required t o  maintain, operate,  and 

provide necessary replacements f o r  the  f ea tu res  of t h e  p ro jec t  a f t e r  

completion. They would a150 share  a por t ion  of t h e  annual c o s t  f o r  

management of the  p ro jec t  a rea  f o r  f i s h  and w i l d l i f e  purposes. The 

de ta i l ed  items of l o c a l  cooperation a r e  l i s t e d  in the Recommendations 

chapter ,(pages 209-211) in the Main Report. 
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TABLE B-32 

COST APPORTIONMENT 
UNDER PRESIDENT'S POLICY 

October  1978 P r i c e s  

ITEM PLAN A PLAN B PLAN C 

F e d e r a l  F i r s t  Cost  $37,633,000 $36,988,000 $ 22,418,000 

S t a t e  of New ~ e x i c o ' s  
Cash C o n t r i b u t i o n  (5%) 2,509,000 2,466,000 1 ,494,000 

Non-Federal in-kind 
(Lands, easements ,  
r e l o c a t i o n s )  9,690,000 9,749,000 1 ,796,000 

Non-Federal Cash 346,000 115,000 - 4,184,000 

T o t a l  non- federa l  
o t h e r  t h a n  S t a t e  (20%) 10,036,000 9,864,000 5,980,000 

T o t a l  non- federa l  (25%) 

T o t a l  F i r s t  Cost $50,178,000 $49,318,000 S29,892,000 

I n t e r e s t  & Amort izat ion:  

F e d e r a l  
Non-Federal 

TOTAL $ 3,454,000 $ 3,394,000 $ 2,058,000 

Annual Maintenance,  Opera t ion ,  
6 Management: 

F e d e r a l  
Non-Federal 

TOTAL $ 129,000 $ 150,000 $ 149,000 

T o t a l  F e d e r a l  Annual 
Cos t s : ,  $ 2,609,000 $ 2,582,000 $ 1,579,000 

T o t a l  Non-Federal Annual 
Costs  : 974,000 962,000 628,000 

TOTAL ANNUAL COSTS: $ 3,583,000 $ 3,544,000 $ 2,207,000 
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SECTION F 

SYSTEM OF ACCOUNTS 

Consis ten t  wi th  t h e  requirements of t he  Water Resources Council 

P r i n c i p l e s  and Standards,  t h e  National  Environmental Pol icy  A c t  of 

1969, and o t h e r  r e l a t e d  p o l i c i e s ,  Tables B-33, B-34, B-35, and B-36 

are presented h e r e i n  con ta in ing  p r o j e c t  d e t a i l s  and p r o j e c t  impacts 

under t h e  va r ious  headings of t h e  system of accounts  f o r  each of 

t h e  p l ans  considered a t  t h i s  po in t :  Plans A, B,  C,  and t h e  "no- 

ac t ion"  Plan. These t a b l e s  d i s p l a y  t h e  breadth and d e t a i l  of t h e  

assessment and eva lua t ion  of f i n a l  a l t e r n a t i v e  plans.  A l l  s i gn i -  

f i c a n t  impacts of and t rade-of fs  between p l ans  a r e  covered. The 

conclusions s e c t i o n  of t h e  main r e p o r t  p re sen t s  c r u c i a l  f a c t o r s  

t h a t  a r e  r e l e v e n t  t o  p lan  s e l e c t i o n .  



TABLE B-33 
SYSTEM OF ACCOUNTS 

PLAN A 

I. NATIONAL ECONOMIC DEVELOPMENT Timing 

ACCOUNTS 

A. Beneficial effects 
1, Inundation Reduction 

a. Present 
b. Future 

2. Business Losses Prevented 
a. Present 
b. Future 

LOCATION OF IMPACTS 

Within Within Within 
the the the 

Flood AGUA Rest 
Plain Region of the 

Nation 

3. Affluence 
a. Present 
b .  Future 

-.- 

INDEX OF FOOTNOTES 

1. Impact is expected to occur prior to 
or during implementation of the plan. 

$4,311,400 $4,311,400 0 
216,900 216,900 0 2. Impact is expected within 15 years 

following plan implementation. 

122,300 122,300 0 3. Impact is expected in a longer time 
3,800 3,800 0 frame (15 or more years following 

implementation). 

220,300 220,300 0 4. Impact expected to be temporary. 
335,500 335,500 0 

. 4. Value of output resulting 5. Impact expected to be permanent. 
from external economies 0 0 0 

6. Condition to gradually improve with 
5. EDA Benefits 222,100 222,100 0 regrowth, estimated to be between 5 

and 75 years to attain similar stage 
6. Fish & Wildlife Benefits 0 0 0 of development 

7. Employment 30 30 - 0 7. Impact expected for duration of 
construction or shortly thereafter. 

8. Total Beneficial effects $5,432,300 $5,432,300 0 
Uncertainty 

B. Adverse effects 
1. Project Annual Cost 8. The uncertainty associated with the 

a. Interest 3,449,000 3,449,000 0 impact is 50% or more. 
b. Amortization 5,000 5,000 0 
c. Operation & Maintenance 129,000 129,000 0 9. The uncertainty is between 10% and 

50%. 
2. Total Adverse. Effects 

3. Net NED Benefits 

11. ENVIRONMENTAL QUALITY 

A. Environmental Quality 
Enhanced or Preserved 

B. Environmental Quality 
Dearaded - 

Vegetation 

Animal Life 

$3,583,000 $3,583,000 0 
10. The uncertainty is less than 10%. 

$1,849,300 $1,849,300 0 
Exclusivity 

11. Overlapping entry; fully monetized 
in NED account. 

12. Overlapping entry; not fully 
monetized in NED account. 

Actuality 
a. Loss of about 436 acres of riparian 
woodland from borrow areas (4,6,17). 13. Impact will occur with implementa- 
b. Loss of about 276 acres of riparian tion. 
woodland as a consequence of levee en- 
largement (5,17). 14. Impact will occur only when speci- 

fic additional actions are carried 
a. Losses associated with woodland out during implementation. 
removal from borrow areas (4,6,17). 
b. Losses associated with woodland 15. Impact will not occur because 
removal as a consequence of levee dis- necessary additional actions are 
placement (5,17). lacking. 
c .  Disturbance associated with con- 
struction activity and noise (7). Potential 

16. Certain. 

17. Certain but extent unknown. 
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TABLE B-23 (Cont'd) - 
SYSTEM OF ACCOUNTS 

PLAN 4 

Aesthet ics  

* 
Air  & Soise  ? o l l u t i o n  

C. Snvi romen ta l  Qual i ty  
2estroyed 

ihQE: OF ICGTNCTES Z.CCCD?TTS 

-- 
I-. 3CCz?, :ELL-3Er:G (j:IB) ACC0W.T 

A. 3 e a e f i c i a l  5:fects 
1. :omunity :.;ell-3eing: 

Sea l th  & Safety  
a .  Sa fe t ;~  

LOCATION CF I Z A C T S  

i l i t h i n  Within :,iithin 
the the  the 

Flood AGUA l e s t  
? l a i n  Region of  the 

Xa t ion  

" 2 .  ?ub l i c  F a c i l i t i e s  & 
3ervices  

a. Segraded a e s t h e t i c  qua l i ty  a s soc ia t ed  P o c e ~ t i a l  
wi th  removal of woodland from borrow 
a r e a s  (4,6,17) 18. 7.30; o r  more c e r t a i n t y .  
5 .  Degraded a e s t h e t i c  q u a l i t y  a s soc ia t ed  
with levee displacement (5.17). Sect ton 122 

a. Increase  (4,7).  

a. Impaired ( 4 , 6 , 7 > .  

3 r a i ~ a g e  of about 116 ac res  of narsh-  
land and coincident  l o s s  or  reduct ion 
of w i l d l i f e  (5).  

Reduced No Ef fec t  90 Zf fec t  
hazard of 
f looding - 
(10,11,13) 

Reduced h e a l t h  Yo Ef fec t  Xo i f f e c t  
hazard f r m  con- 
taminated water & 
food supp l i e s  
(10,131. 

Yeduced flood Jecreased So Ef fec t  
damage t o  pub- expenditure 
l i c  proper ty-  of revenues 
(i0,11,13). f o r  flood 

damase to  ?ub- 
l i c  property- 
(1C,13). 

3 .  :.d;-erse Zf fac t s  
-1. J i s ~ l a c e n e n t  of ?eople Three :?ouseholds 90 e f f e c t  :;o a f f e c t  

must r e loca te -  
235,j03 per r e s i -  
dence a l loca ted -  
( lC , l l , 13 ) .  

Increased dur ing ::o a f f e c t  Xo .-ffecz 
construct ion-  
(9,131. 

*?. ?ub l i c  7 a c i i i t i e s  & 3 i s rup t ion  of Same a s  :To sffec: 
;e:..,ices r r a f f i c  flow flood 

dur ing construc-  p l a in .  
t ion- i lC,12,13j  

. -  -. - e i su re ,  Cu l tu ra l ,  h Some impairment Same a s  :iO e f f e c t  
:.ecreatign Cpportuni:les of Zeis32reirec- flood 

r e a t i o n  oppor- ? l a i n .  
t un ie i e s  dur ing 
construct ion-  
(9,13) 

zone iapairment 5zn.e a s  ::o e f f e c t  
of a e s t h e t t c  a t -  flood 
z rac t ion -pa r t i c -  7ia in .  
o l a r l y  Zuring 
cons:ruction- 
( S , ? 3 ) .  

*Iter.s s p e c i f i c a l l y  required i n  Sec t ion  
122 and 38 1105-2-240. 



TABLE B-33 (Cone'd) 
SYSTEX OF ACCOUXTS 

PLAN A 

C. Net effects 

1. Cormnunity Well-Being: 
Health & Safecy 

INDEX OF FOOTNOTES 

I 

ACCOUNTS 

2.  Public Facilities & 
Services 
a. Beneficial 

LOCATION OF IMPACTS 

L 
Within Within Within 

the the the 
Flood AGUA Rest 
Plain Region of the 

Nation 

b. Adverse 

3. Displacement of People 

Reduced No effect No effect 
flood & 
health 
hazards 

Reduced Decreased 90 effect ' 
flood expenditure 
damage co of revenues 
public for flood 
property damage to 

p.ublic 
property 

Disruption Same as 
of traffic flood 
flow during plain 
construction 

No effect 

Relocationof No effect No effect 
three house- 
holds with 
$35,500 per 
residence 
allocated 

Increased No effect Xo effect 
during con- 
struction 

5. Leisure, Cultural, Recreation Some impair- Same as No effect 
Opportunities ment of lei- flood plain 

sure/recrea- 
tion oppor- 
tunities during 
construction 



TABLE B-33 (Cont'd) 
SYSTEM OF ACCOUNTS 

PLAN A 

ACCOUNTS 

6. Aesthet ic  Ef fec t s  Some impairment Same a s  No e f f e c t  
of a e s t h e t i c  a t -  f lood 
t r a c t i o n  p l a i n  

LOCATION OF IMPACTS 

Within Within Within 
the  t h e  the 

Flood AGUA Rest 
P la in  Region of the 

Nation 

7.  Community Cohesion No d e f i n i t i v e  No e f f e c t  No e f f e c t  
effect-(10) 

INDEX OF FOOTNOTES 

8. Community Growth No appreciable  No e f f e c t  No e f f e c t  
e f fec t -  (9) 

9 .  Real Income Dis t r ibu t ion  
of Benefi ts  

IV. REGIONAL DEVELOPMENT (RD) ACCOUNT 

A. Beneficial  E f f e c t s  
1. Income 

a .  Inundation Reduction 
(1) Present  
(2) Future 

Primary bene- Lower-income No e f f e c t  
f i c i a r i e s  a r e  workers w i l l  
lower-income benef i t  from 
fami l i es ;  how- the  recommen- 
ever, benef i t s  ded. 
w i l l  accrue t o  
a l l  landowners 
(10, 13) 

b. Business Losses 
Prevented 
(1) Present  122,300(2) 0 0 
(2) Future 3,800 (3) 0 0 

c .  Affluence 
(1) Present  
(2) Future 

d. Value of Output from 
External  Economies 0 0 0 

e .  EDA Benefi ts :  Value of 
Output from Use of 
Unemployed or  Under- Benefi ts  shared 
employed Resources with region- $867,800 0 

(10,13,12) (10,12,13) 

f .  Total  Beneficial  $5,432,300(1,3) $867,800 0 
Ef fec t s  

2. Employment Benefi ts  shared 53(10,12,13) 0 
with region- 
(10,13,12) 

3. Local Government Finance 
a .  Property Values Increase due t o  No e f f e c t  No e f f e c t  

reduced f lood 
hazard- (10,14) 

b .  Tax Revenues 
(1) Property Tax Increase concomi- Benefi ts  from No e f f e c t  

t a n t  with in- higher  proper- 
creased prop- ty  t ax  revenues 
e r t y  values t o  accrue t o  
(10,14) region (10,14) 
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TABLE B-33 (Cont'd) 
SYSTEM OF ACCOUNTS 

PLAN A 

LOCATION OF IWACTS 

B. Adverse Effects 
1. Income 

a. Construction 
(1) Interest $ 660,OOW 0 $2,760,000 
(2) Awrtization 1,000 0 2,000 

ACCOUNTS 

b. Operatian 6 Maintenance 110,OOC 0 - 19,000 
c. Total $ 771,000 0 $2.781.000 

Within Within Within 
the the the 

I 
Flood AGUA Rest INDEX OF FOOTNOTES 
Plain Region of the 

Natiorl 

2. Employment Displaced 

3. Loss of Cropland 

b. Tax Revenues (coat) 
(2) Personal income 

tax No effect No effect Some increase. 
benefits accrued 
in accordance 
with Federal 
tax distribution 
(10,13) 

(3) Sales tax No effect Some increase No effect 
(10.13) 

(4) Expenditure for 
repair of flood 
damage to public Decrease - 
property NO effect (10.13) No effect 

4. Local Government Finance 

C. Net effects 
1. Income 

2. Employment 

3. Local Government Finance 
a. Beneficial Effects 

b. Adverse Effects 

4. Regional Growth 

5. Population Distribution 

No effect No effect No effect 

$52OS000/104 Loss of No effect 
acres (10,ll. property tax 
13) tams from 

cropland - 
(10,131 

No effect Loss of rev- No effect 
enue, i.e., 
property 
taxes, from 
the expro- 
priated land- 
(10.13) 

Benefits 53 
shared with 
region . 

Increased prop-Increased rev-Some increase 
erty  value^ enues from in personal 
and taxes higher prop- income tax 

arty taxes revenues 
in flood (during con- 
plain; sales struction) 
tax (during 
construction); 
6 decreased 
expenditure 
for flood- 
damaged public 
property 

No effect Sornc loss of No effect 
property 
taxes from 
expropriated 
land 

No appreci- No effect No effect 
able effect 
(10) 

May induce a No effect No effect 
less densely- 
developed 
area-(9,14) 



TABLE B-34 
SYSTEM OF ACCOUNTS 

PLAN B 

LOCATION OF IMPACTS 

Within Within Within 1 

I. NATIONAL ECONOMIC DEVELOPMENT 

ACCOUNTS 

Timing 

A. Beneficial Effects 
1. Inundation Reduction 

a. Present 
b. Future 

the the the 
Flood AGUA Rest 
Plain Region of the 

Nation 

1. Impact is expected to occur prior to 
or during implementation of the plan. 

INDEX OF FOOTNOTES 

2. Impact is expected within 15 years 
following plan implementation. 

2. Business Losses Prevented 
a. Present 
b. Future 

3. Impact is expected in a longer time 
frame (15 or more years following 
implementation). 

3. Affluence 
a. Present 
b. Future 

4. Impact expected to be temporary 

5. Impact expected to be permanent. 
4. Value of Output Resulting 

from External Economies 6. Condition to gradually improve with 
regrowth, estimated to be between 5 
and 75 years to attain similar stage 
of development. 

5. EDA Benefits 

6. Fish & Wildlife Benefits 
7. Impact expected for duration of 

construction or shortly thereafter 7. Employment 

8. Total Beneficial Effects Uncertainty 

B. Adverse Effects 8. The uncertainty associated with the 
1. Project Annaul costs impact is 50% or more. 

a. Interest 3,389,000 3,359,000 0 
b. Amortization 5,000 5,000 0 9. The uncertainty is between 10% and 
c. Operation & Maintenance 150,000 150.000 0 - - 50%. 

2. Total Adverse Effects $3,544,000 $3,544,000 0 10. The uncertainty is less than 10%. 

3. Net NED Benefits $1,892,700 $1,892,700 0 Exclusivity 

ENVIRONMENTAL QUALITY 11. Overlapping entry; fully monetized 
in NED account. 

A. Environmental Quality Enhanced 
or Preserved 
1. Wetlands a. Development of marsh areas (18) 

b. Preservation of existing marshes (7) 

12. Overlapping entry; not fully 
monetized in NED account. 

Actuality 

13. Impact will occur with implementation. 
B. Environmental Quality Degraded 

1. Vegetation a. Loss of about 436 acres of riparian 
woodland from borrow areas (4,6,17) 

b. Loss of about 276 acres of riparian 
woodland as a consequence of levee 
displacement (5,17) 

14. Impact will occur only when specific 
additional actions are carried out 
during implementation. 

2. Animal life a. Losses associated with woodland 15. Impact will not occur because 
removal from borrow areas (4,6,17) necessary additional actions are 

b. Losses associated with woodland lacking. 
removal as a consequence of levee 
displacement (5,17) Potential 

c. Disturbance associated with con- 
struction activities & noise (7) 16. Certain. 

3. Aesthetics a. Degraded aesthetic quality asso- 17. Certain but extent unknown. 
ciated with removal of woodland from 
borrow areas (4,6,17) 18. 7.50% or more certainty. 

b. Degraded aesthetic quality asso- 
ciated wikh levee displacement (5,17) Section 122 

"~tems specifically required in Section 
122 and ER 1105-2-240. 



TABLE 8-34 (Cont'd) 
SYSTEH OF ILCCOUNTS 

PLAt1 B 

LOCATION OF IMPACTS I 

4. A i r  6 Water Pollut ion a. I n c r e ~ e s  (4,7) 

ACCClIRiTS 

5. Recreation opportunit ies  a. Impaired (4.6.7) 

C. Environmental Qual i ty  Destroyed 

Within Within Within 
the the the 

F l o p i  AGUA Rest 
Plain Region of the 

Nat ion 

111. SOCIAL WELL-BEING (SWB) ACCOUNT 

INDEX OF FOOTNOTES 

A. Beneficial ~f f e c t s  
1. Community Well-Being: 

Health 6 Safecg 
a. Sa£ety 

b. Health 

*2. Public F a c i l i t i e s  6 
Services 

B. Adverse Effects  
*l. Displac-nt of People 

*2. Noise 

*3. Public F a c i l i t i e s  6 
Services 

Reduced hazard No e f f e c t  No e f f e c t  
of flooding 
(10.11.13) 
Reduced health No e f f e c t  No e f f e c t  
hazard from 
contaminated 
water 6 food 
supplies (10.13) 

Reduced flood Decreased No e f f e c t  
damage t o  pub- expenditure 
l i c  property of revenues 
(1011.13) for  flood 

damage to  
public prop- 
e r t y  (10.U) 

Three house- No e f f e c t  No e f f e c t  
holds must 
re loca te  - ' 
$35,500 per 
residence al- 
located - 
(10,11,13) 

Increased No e f f e c t  No e f f e c t  
during con- 
s t r u c t i o n  
(9.13) 

Disruption Same a s  No e f f e c t  
of t r a f f i c  flood 
flow during p la in  
construct ion 
(10.12.13) 

4. Leisure, Cultural. 6 Solas impair- Same a s  No e f f e c t  
Recrestion Opportunities ment of l e i -  flood 

sure/recres-  plain 
t i o n  oppor- 
t u n i t i e s  
during con- 
s t r u c t i o n  long- 
range enhance- 
ment (9.13) 

5. Aesthetic Effects  Some impair- Same a s  No e f f e c t  
ment of flood 
a e s t h e t i c  plain 
a t t r a c t i o n  
during con- 
s t r u c t i o n  long 
range enhance- 
ment (9.13) 



TABLE B-34 CCont Id) 
SYSTEM OF ACCOUNTS 

a PLAN B 

i LOCATION OF X~~PACTS I 

ACCOUNTS 

I 
I 

Within Within Within j I the the the 
Flood AGUA Rest I INDEX OF FOOTNOTES 

I Plain Region of the 
Nation 1 

C. Net effects 
1. Comnity Well-Being: Reduced No effect 

Health & Safety flood & 
health 
hazards 

2. Public Facilities & 
Services 
a. Beneficial Reduced 

flood 
damage to 
public 
property 

b. Adverse 

3. Displacement of People 

4. Noiee 

Disruption 
of traffic 
flaw during 
construction 

Decreased 
expenditure 
of revenues 
for flood 
damage to 
public 
property. 
Same as 
f l w d  
plain 

Relocation of No effect 
three house- 
holds with 
$35.500 per 
residence al- 
located 

Increased No effect 
during coa- 
structioa 

5. Leisure, Cultural, Recreation Some impair- Same as 
Opportunities oent of lei- flood plain 

sure/recrea- 
tion oppor- 
tunities during 
cons truction 

6. Aeathetic Effects 

7. Coamunity Cohesion 

8. Cornunity Growth 

Some illpair- S a w  as 
gent of flood plain 
aesthetic at- 
traction during 
construction, 
long-range 
enhancement 

No definitive No effect 
effect (10) 

No appreci- No effect 
able effect 
( 9 )  

No effect 

No effect 

No effect 

No effect 

No effect 

No effect 

No effect 

No effect 

No effect 

9. Real Income Distribution Primary bene- Lover-income No effect 
of Benefits ficiaries are workers will 

lover-income benefit from 
facilies; h w -  the recom- 
wer, benefits mended plan 
will accrue to 
all landowners 
(10.13) 



TABLE B-34 (Cont 'd) 
SYSTEM OF ACCOUNT 

PLAN B 

LOCATION OF IMPACTS 
--- 

Within Within Within 
the the the 

ACCOUNT Flood AGUA Rest INDEX OF FOOTNOTES 
Plain Region of the 

Nation 

IV. REGIONAL DEVELOPMENT (RD) ACCOUNT 

A. Beneficial Effects 
1. Income 

a. Inundation Reduction 0 0 
(1) Present $4,311,400 0 0 
(2) Future 216,900 0 0 

b. Business tosses Prevented 0 0 
(1) Present 122,300 0 0 
(2) Future 3,800 0 0 

c. Affluence 
(1) Present 
(2) Future 

d. Value of Output from 
External Economies 

e. EDA Benefits: Value of 
Output from Use of 
Unemployed or Under 
employed Resources Benefits $855,300 0 

shared with (10,12,13) 
region - 
(10,13,12) 

f. Wetland Creation benefits $ 0 0 0 

g. Total Beneficial Effects $5,435,700 $855,300 0 

2. Employment Benefits 53 (10,12,13) 0 
shared with 
region 
(10,13,12) 

3. Local Government Finance 
a. Property Values Increase due No effect No effect 

to reduced 
flood hazard 
(10,14) 

b. Tax Revenues 
(1) Property tax Increase con- Benefits from No effect 

comitant with higher prop- 
increased erty tx rev- 
property enues to ac- 
values (10, crue to region 
14) (10,141 

(2) Personal income tax No effect No effect Some increase, 
benefits ac- 
crued in 
accordance 
with Federal 
tax distribu- 
tion (10,131 

(3) Sales tax No effect Some Increase No effect 
(10,131 

(4) Expenditure for re- 
 air of flood damage . -  - 
to public property No effect Decrease No effect 

(10,13) 

Revised April 1980 



TABLE B-34 (Cont'd) 
SYSTEM OF ACCOUNTS 

PLAN B 

LOCATION OF IMPACTS 

B. Adverse Effects 
1. Income 

a. Construction 0 
(1) Interest 672,000 0 2,717,000 
(2) Ammortization 1,000 0 4,000 

ACCOUNTS 

b. Operation L Maintenance 115,000 0 - 35,000 

c. Total $ 788,000 0 $2,756,000 

Within Within Within 
the the the 
Flood AGUA Rest 1 

I 
INDEK OF FOOTNOTES 

Plain Region of the 
Nation 

I 

2. Employment Displaced No effect No effect No effect 

3. Loss of Cropland $517,0001114 Loss of prop- No effect 
acres (10, erty tax 
11.13) taxes from 

cropland (10. 
13) 

4. Local Government Finance, No effect Loss of rev- No effect 
enue, i.e., 
property 
taxes, from 
the expro- 
priated land 
(10,13) 

C. Net Effects 
1. Income 

2. Employment Benefits 53 0 
shared with 
region 

3. Local Government Finance 
a. Beneficial Effects Increased Increased Some increase 

property revenues in personal 
values & from higher income tax 
taxes property revenues 

taxes in (during con- 
flood plain; struction) 
sales tax 
(during con- 
struction); L 
decreased ex- 
penditure for 
flood-damaged 
public prop- 
erty 

b. Adverse Effects No effect Some loss of No effect 
property tax- 
es from ex- 
propriated 
land 

4. Regional Growth No approci- No effect No effect 
able effect 
(1) 

' 5 .  Population Distribution May induce a No effect No effect 
less densely 
developed 
area (9.14) 

Revised April 1980 



TABLE B-35 
SYSTEM OF ACCOUNTS 

PLAN C 

LOCATION OF IMPACTS 

Within Within Within I 

ACCOUNTS 
the 

Flood AGUA 
Plain I the Region of the 

INDEX OF FOOTNOTES 

I. NATIONAL ECONOMIC DEVELOPMENT Timing 

A. Beneficial Effects 1. Impact is expected to occur prior to 
1. Inundation Reduction or during implementation of the plan. 

a. Present $2,788,500 $2,788,500 0 
b. Future 12,400 12,400 0 2. Impact is expected within 15 years 

following plan implementation. 
2. Business Losses Prevented 

a. Present 82,700 82,700 0 3. Impact is expected in a longer time 
b. Future 0 0 0 frame (15 or more years following 

im~lementation). 
3. Affluence 

a. Present 
b. Future 

4. Value of Output Resulting 
from External Economies 

5. EDA Benefits 

6. Fish & Wildlife Benefits 

7. Employment 

8. Total Beneficial Effects 

140,100 140,100 0 4. Impact expected to be temporary. 
191,900 191,900 0 

5. Impact expected to be permanent. 

0 0 0 6. Condition to gradually improve with 
regrowth, extimated to be between 5 

157,200 157,200 0 and 75 years to attain similar stage 
of development. 

0 0 0 
7. Impact expected for duration of 

30 30 - 0 construction or shortly thereafter. 

$3,372,800 $3,372,800 0 Uncertainty 

B. Adverse Effects 8. The uncertainty associated with the 
1. Project Annual Costs impact is 50% or more. 

a. Interest 2,055,000 2,055,000 0 
b. Amortization . 3,000 3,000 0 9. The uncertainty is between 10% and 
c. Operation & Maintenance 149,000 149,000 - 0 50%. 

2. Total Adverse Effects $2,207,000 $2,207,000 0 10. The uncertainty is less than 10%. 

3. Net NED Benefits 1,165,800 1,165,800 0 Exclusivity 

11. ENVIRONMENTAL QUALITY 11. Overlapping entry; fully monetized 
in NED account. 

A. Environmental Quality Enhanced 
or Preserved 12. Overlapping entry; not fully 
1. Wetlands a. Development of marsh areas (18) monetized in NED account. 

b. Preservation of existing marshes (7) 
Actuality 

B. Environmental Quality Degraded 
1. Vegetation a. Loss of about 150 acres of riparian 13. Impact will occur with implementation. 

woodland from borrow areas (4,6,17) 
b. Loss of about 105 acres of riparian 14. Impact will occur only when specific 

woodland as a consequence of levee additional actions are carried out 
displacement (5,17) during implementation. 

a. Losses associated with woodland 15. Impact will not occur because 
removal from borrow areas (4,6,17) necessary additional actions are 

b. Losses associated with woodland lacking. 
removal as a consequence of levee 
displacement (5,17) Potential 

c. Disturbance associated with con- 
struction activities & noise (7) 16. Certain. 

2. Animal life 

3. Aesthetics a. Degraded aesthetic quality asso- 17. Certain but extent unknown. 
ciated with removal of woodland from 
borrow areas (4,6,17) 18. 7.50% or more certainty. 

b. Degraded aesthetic quality assoc- 
ciated with levee displacement (5,17) Section 122 

*Items specifically required in Section 
122 and ER 1105-2-2401 

Revised April 1980 



TABLE B-35 (Cont'd) 
SYSTEM OF ACCOUNTS 

PLAN C 

- - -  -- -- 

LOCATION OF IMPACTS 

Within Within Within 
the the the 

ACCOUNTS Flood AGUA Rest INDEX OF FOOTNOTES 
Plain Region of the 

Nation 

4. Air & Water Pollution a. Increases ( 4 , 7 )  

5. Recreation Opportunities a. Impaired (4,6,7) 

C. Environmental Quality Destroyed 

111. SOCIAL WELL-BEING (SWB) ACCOUNT 

A. Beneficial Effects 
1. Community Well-Being: 

Health & Safety 
a. ' Safety 

b. Health 

*2. Public Facilities & 
Services 

Reduced hazard No effect No effect 
of flooding 
(10,11,13) 
Reduced health No effect No effect 
hazard from 
contaiminated 
water & food 
supplies (10,131 

Reduced flood Decreased No effect 
damage to pub- expenditure 
lic property of revenues 
(10,11,13) for flood 

damage to 
public prop- 
erty (10.13) 

B. Adverse Effects 
*I. Displacement of People No effect No effect No effect 

*3. Public Facilities & 
Services 

Increased No effect No effect 
during con- 
struction 
(9,131 

Disruption Same as No effect 
of traffic flood 
flow during plain 
construction 
(10,12,13) 

4. Leisure, Cultural, & 
Recreation Opportunities Some impair- Same as No effect 

ment of lei- flood 
surelrecrea- plain 
tion oppor- 
tunities 
during con- 
struction long- 
range enhance- 
sent (9,131 

5 .  Aesthetic Effects Some impair- Same as No effect 
sent of flood 
aesthetic plain 
attraction 
during con- 
structizn 
(9.13) 



TABLE B-35 (Cont'd) 
SYSTEM OF ACCOUNTS 

PLAN C 

C. Net effects 
1. Community Well-Being: 

Health & Safety Reduced No effect No effect 
flood & 
health 
hazards 

ACCOUPPTS 

2. Public Facilities & 
Services 
a. Beneficial 

b. Adverse 

LOCATION OF LWACTS 

Within Within Within 
the the the 

Flood AGUA Rest 
Plain Region of the 

Nation 

3. Displacement of People 

4. Xoise 

INDEX OF FOOTNOTES 

5. Leisure. Cultural, 
Recreation Opportunities 

6. Aesthetic Effects 

7. Community Cohesion 

8. Community Growth 

9. Real Income Distribution 

Reduced 
flood 
damage to 
public 
property 

Disruption 
of traffic 
flow during 
construction 

Decreased No effect 
expenditure 
of revenues 
for flood 
damage to 
public 
property. 
Same as No effect 
flood 
plain 

No effect No effect No effect 

Increased No effect No effect 
during con- 
struction 

Some impair- Same as No effect 
ment of lei- flood plain 
surelrecrea- 
tion oppor- 
tunities during 
construction 

Some impair- Same as No effect 
ment of flood plain 
aesthetic at- 
traction during 
construction 

No definitive No effect No effect 
effect (10) 

No appreci- 210 effect Jo effect 
able effect 
(9) 

Primary bene- Lower-income Jo effect 
ficiaries are workers will 
lower-income benefit from 
families; how- the recom- 
ever, benefits mended plan 
will accrue to 
all landowners 
(10,13) 



TABLE B-35 (Cont'd) 
SYSTEM OF ACCOUNTS 

PLAN C 

Plain Region of the 
Nation 

-- 

ACCOUNT 

IV . REGIONAL DEVELOPMENT (RD) ACCOIlNT 

Within Within Wit::" , 
the the 

Flood AGUA Rest INDEX OF FOOTNOTES 

A. Beneficial Effects 
1. Income 

a. Inundation Reduction 
(1) Present $2,738,500 
(2) Future 12,400 

b. Business Losses Prevented 
(1) Present 32,700 
(2) Future 0 

c. Affluence 
(1) Present 
(2) Future 

d. Value of Output from 
External Economies 

e. EDA Benefits: Value of 
Output from Use of 
Unemployed or Under- 
employed Resources Benefits $521,000 0 

shared with (10,12,13) 
region - 
(10,13,12) 

f. Wetland Creation Benefits $ 0 0 0 

g. Total Beneficial Effects $3,215,600 $521,000 0 

2. Employment 

3. Local Government Finance 
a. Property Values 

b. Tax Revenues 
(1) Property tax 

Benefits 53 (10,12,13) 0 
shared with 
region 
(10,13,12) 

Increase due No effect No effect 
to reduced 
flood hazard 
(10,14) 

Increase con- Benefits from No effect 
comitant with higher prop- 
increased erty tax rev- 
property enues to ac- 
values (10, crue to region 
14) (10,141 

(2) Personal income tax No effect No effect Some increase, 
benefits ac- 
crued in 
accordance 
with Federal 
tax distribu- 
tion (10,13) 

(3) Sales Tax No effect Some Increase No effect 
(10,13) 

(4) Expenditure for re- 
pair of flood damage 
to public property No effect Decrease No effect 

(10,13) 

Revised April 1980 



TABLE B-35 (Cont'd) 
SYSTEM OF ACCOUNTS 

PLAN C 

0 .  Adverse Effects 
1. Income 

a. Construction 0 
(1) Interest $111,000 0 $1,944,000 
(2) Amortization 0 0 3,000 

b. Operation & Maintenance 109,000 - 0 40,000 

c. Total $220,000 0 $1,987,000 

- 

INDEX OF FOOTNOTES ACCOUNTS 

2. Employment Displaced No effect No effect No effect 

Within Within Within 
the the the 

Flood AGUA Rest 
Plain Region of the 

Nation 

3. Loss of Cropland $750,000/50 Loss of No effect 
acres (10, property 
11,13) taxes from 

cropland 
(10,13) 

4. Local Government Finance No effect Loss of rev- No effect 
enue, i.e., 
property 
taxes, from 
the expro- 
priated land 
(10,13) 

C. Net Effects 
1. Income 

2. Employment 

3. Local Government Finance 
a. Beneficial Effects 

b. Adverse Effects 

4. Regional Growth 

5. Population Distribution 

Benefits 53 0 
shared with 
region 

Increased Increased Some increase 
property revenues in personal 
values & from higher income tax 
taxes property revenues 

taxes in (during con- 
flood plain; struction) 
sales tax 
(during con- 
struction) ; & 
decreased ex- 
penditure for 
f lood-damaged 
public prop- 
erty 

No effect Some loss No effect 
of property 
taxes from 
expropriated 
land 

No approci- No effect No effect 
able effect 
(1) 

May induce a No effect No effect 
less densely 
developed 
area (9 ,14)  

Revised April 1980 



TABLE B-36 
SYSTEM OF ACCOUNTS 
NO ACTION PLAN 

LOCATION OF IWACTS 

Within Within Within 
the the the 

ACCOUNTS Flood AGUA Rest INDGY OF FOOTNOTES 
Plain Region of the 

Nation 

I. NATIONAL ECONOMIC DEVELOPMENT 

A. Beneficial Effects 
1. Inundation Reduction -- -- -- 

2. Business Losses Prevented - -- -- 
3. Affluence - -- -- 

4. Value of output resulting 
from external economies - -- -- 

5 .  EDA Benefits - -- -- 
6. Levee tieback eliminated - - -- 

7. Fish & Wildlife Benefits -- -- -- 
8. Employment -- - -- 

9. Total Beneficial Effects -- -- -- 
3. Adverse Effect 

1. Project Annual Cost 

2.  Total Adverse Effects -- -- -- 

3. Net NED Benefits -- - -- 
11. EENIRONMENTAL QUALITY 

A. Cnvironmental Quality 
Enhanced or Preserved 
1. Ziparian woodland a. Preserved to continue "natural" 

succession. 

2. Ecological relarionships b. Preserved to continue "natural" 
evaluation. 

3. Willife and Habitat c. Preserved, 

B. Environmental Quality 
Degraded 

C. Environmental Quality 
Destroyed 
1. Wetlands 

111. SOCIAL WELL-BEING 

A. Benef iciai Effects 

9. Adverse Effects 

IV. ECIONAL DEVELOP?EIEBT 

A. 3enef icial Effects 

a. Adverse Impacts 
1. Emploprnent 

Lack of opportunity to increase wet- 
land areas. 

None None None 

Continued Same as Same as 
threat of flood plain tlood plain 
flooding to 
150,000 resi- 
dents & 70,000 
acres of land 

None ?Tone 

No ernpioyment Xone 
construction 

2 .  Construction Expenditures  one None 

3. 3eal Estate h Taxes Decreased Xone 
proverty 
vaiues and 
decreased 
taxes 
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The s t u d i e s  and repor t  have been cont inual ly  coordinated with 

in teres ted  and a f fec ted  Federal,  S t a t e  and l o c a l  agencies and the  

general  publ ic  t o  insure  t o t a l  considerat ion of t h e i r  needs and 

des i res ,  and t o  a r r i v e  a t  an acceptable and implementable plan. 

The d r a f t  r epor t  was d i s t r i b u t e d  f o r  Federal  and nonoFederal 

interagency and publ ic  review on 2 February 1979. Their r e p l i e s  

and responses a r e  contained i n  Appendix D. 

This appendix documents the  public involvement program 

Implemented by Albuquerque District t o  achieve p a r t i c i p a t i o n  by 

and coordination with in te res ted  and a f fec ted  individuals ,  

organizations, and agencies. The following chronology of events  

descr ibes  t h e  methods used t o  inform the  publ ic  and obta in  its 

input f o r  the  study. 

J a n u a x l 9 7 5 .  Formation of urban study Review Panel. To 

assure coordination of and input  from a l l  l e v e l s  of government, 

a Review Panel consis t ing  of representa t ives  of loca l ,  S t a t e  and 

Federal agencies was es tabl ished t o  d i r e c t  the  study e f f o r t s .  

Agencies represented on the  panel were: 

New Mexico S t a t e  Engineer Office 

New Mexico S t a t e  Planning Office 

New Mexico Environmental Improvement Agency 



Environmental Protection Agency 

Middle Rio Grande Council of Gwernmenta 

City of Albuquerque 

Corps of Engineers 

The Review Panel was chaired by the Albuquerque D i s t r i c t  Engineer. 

April  1975. F i r s t  newsletter published t o  inform readere of 

i n i t i a t i o n  of t o t a l  water resource and re la ted land use study fo r  

the Greater Albuquerque Area, including Rio Grande flood control .  

8, 9, and 10 Ap-ril 1975. I n i t i a l  public meetings were held 

i n  Belen, Albuquerque, and Bernali l lo,  respectively, t o  present 

the purpose and proposed methodology of study. Attendance was 

l igh t .  

May 1975. Function committee composed of individuals with 

intimate knowledge of and experience i n  the area 's  flood problems 

was organized t o  iden t i fy  flood control  problems and t o  recommend 

methodology fo r  investigation. Cammittee makeup consisted of the  

following people : 

John B. Robert, Chairman - Executive Engineer, Albuquerque 

Metropolitan Arroyo Flood Control Authority 

Colonel James L. Sutton, Retired, Vice Chainnan - Former 

Albuquerque Dis t r ic t  Engineer 

R.E. Rown, U.S. Bureau of Reclamation 

John Baker, Bureau of Indian Affai rs  

Kleston H. Laws, Hydrologist, City of Albuquerque 

Joe Pino, Albuquerque Metropolitan Arroyo Flood Control 

Authority 

Chuck Youberg, So i l  Conservation Service 



Diego Abeita, Mdd%e Rio Grande Pueblo I r r i g a t i o n  

Commission 

Austin D. Eovett, Cit izen,  City of Belen 

Rufus H, Carter, Civ i l  Engineer 

Boyd D. Lare, Corps of Engineers, Flood Pla in  Management 

W i l l i a m  E. Huntley, Corps of Engineers, Urban Studies  Group 

September 1975, After f i v e  meetings and 5 months of 

del ibera t ion,  t h e  function committee delivered its repor t  t o  

t h e  Review Panel iden t i fy ing  major flood con t ro l  problems and 

recommending study p r i o r i t i e s .  

October 1975. The d r a f t  Plan of Study f o r  the  urban study 

was furnished a l l  in te res ted  and af fec ted  agencies, organiza- 

t ions ,  and individuals  f o r  review and comment. 

December 1975. The second newsle t ter  w a s  published. 

-976. The t h i r d  newsle t ter  was published. 

February 1977. The four th  newsle t ter  w a s  published. Also, 

KQAT-TV in Albuquerque provided news coverage of the f lood 

con t ro l  s tudy and accompanying flood damage survey. 

5 October 1977. The formulation s tage  publ ic  meeting was 

held i n  Albuquerque t o  inform t h e  public of the  a l t e r n a t i v e s  

which had been invest igated during the  Stage 2 formulation 

process and which ones remained f o r  de ta i l ed  evaluation i n  

Stage 3. 

1 December 1977. The Albuquerque District Engineer 

addressed the Middle Rio Grande Flood Control Authority, a l o c a l  

i n t e r e s t  group concerned wi th  water resource management within 



the study area. H e  described the plans of improvement presented 

in  t h i s  repor t .  

17 Februaey 1978, The Albuquerque D i s t r i c t  Engineer met 

with the  Board of the  Middle Rio Grande Conservancy D i s t r i c t  t o  

seek l o c a l  sponsorship of t h e  p ro jec t  and t o  specify the  require- 

ments of the  l o c a l  sponsor. The Board acknowledged i ts r o l e  a s  

the l o c a l  sponsor, 

9 May 1978. Albuquerque District representa t ives  met with 

New Mexico Highway Department bridge engineers t o  d i scuss  impact 

p ro jec t  would have on r i v e r  crossings. 

9 June 193. Pro jec t  manager gave p ro jec t  presenta t ion t o  

Middle Rio Grande Council of Governments Transportation Board. 

5 October 1978. District Engineer addressed entire Middle 
P 

Rio -- Grande Council of Governments on the flood control study.- 

5 December 1978. D i s t r i c t  Engineer addressed Middle Rio 

Grande Flood Control Authority on s t a t u s  and f indings  of study. 

9 January 1979. D i s t r i c t  Engineer met with the Middle 

Rio Grande Conservancy D i s t r i c t  t o  explain President  carter's 

cost-sharing proposals and seek formal i n t e r e s t  t o  sponsor the  

projec t .  

12 January 1979. The D i s t r i c t  Engineer br iefed  the  Middle 

Rio Grande Council of Governments Transportation Board concern- 

ing  the  r e s u l t s  of the  soon-to-be-released flood c o n t r o l  repor t  

f o r  the  Rio Grande and what e f f e c t  i t s  f indings  a r e  i n  r e l a t i o n  

t o  renovation and construction of bridge ac ross  the  Rio Grande 

between Bernal i l lo  and Belen. 



1 February 1979, The Middle Rio Grande Council of 

Governments Board of Di rec to r s  was br iefed  by the  D i s t r i c t  Engi- 

neer concerning the  s t a t u s  of the  flood con t ro l  study on the  Rio 

Grande between Berna l i l lo  and Belen. A preview was given of the  

d r a f t  r epor t  which was going t o  be released the next  day. 

2 February 1979. A news conference was held by the  D i s t r i c t  

Engineer announcing t h e  re lease  of the  d r a f t  repor t  concerning 

the  proposed flood con t ro l  a l t e r n a t i v e s  f o r  the R ~ Q  Grande 

between Bernal i l lo  and Belen. Besides repor te r s  from the  l o c a l  

newspapers being present ,  the  conference was a l s o  covered by 

KOAT-TV and KOB-TV cameras and repor ters .  

22 February 1979. A t  the  i n v i t a t i o n  of the S i e r r a  Club, 

the  Albuquerque D i s t r i c t  s t a f f  addressed the  membership and 

i n t e r e s t e d  p a r t i e s  present  i n  a meeting concerning the  contents  

and r e s u l t s  of the  flood con t ro l  r epor t  on the  Rio Grande. An 

informative discussion f o r  both p a r t i e s  ensued. 

27 February 1979, The D i s t r i c t  Engineer appeared before 

the  Land-use Plamhg and Zoning Committee of the  Albuquerque 

Ci ty  Council. The t o p i c s  of flood protec t ion and the  c r i t e r i a  

for a higher standard of p ro tec t ion  than what Albuquerque a l ready 

has and that standard 's  impl ica t ions  f o r  the  City Planning 

Committee *re discussed. 

1March 1979. The topic  of increased flood protec t ion f o r  

communities along the Rbo Grande from Bernal i l lo  and Belen w a s  

again discussed by the  Middle Rio Grande Council of Governments 

(COG) Board of Directors  and t h e  District Engineer was present  

t o  provide any t echn ica l  information required by the  COG and 

t o  give them an update on the s t a t u s  of the  repor t  review. 



5 Match 1979. A t  t h e  requeat of Mayor A m  Dunlap of the  

v i l l a g e  of Corrales, t h e  District Engineer addressed a Corrales 

town meeting on how a flood con t ro l  peoject  t o  provide SPF pro- 

t ec t ion  along t h e  Rio Grande would a f f e c t  the  Corrales area. A 

question-and-answer sess ion followed. Approximately 50 people 

were i n  attendance. 

12 March 1979. The late-stage (Stage 3) public meeting was 

held i n  the  Albquerque City Council Chamber t o  inform the  publ ic  

of t h e  r e s u l t s  of the flood con t ro l  s t u d i e s  f o r  the  Rio Grande 

f lood p la in  from Berna l i l lo  t o  Belen and t o  o f f i c i a l l y  announce 

the District ~ n g i n e e r ' s  recommended plan f o r  flood con t ro l  f o r  

the above-stated area. Ninety-six people were i n  attendance 

including r e p o r t e r s  from t h e  l o c a l  media and a member from U.S. 

Senator Domenici's s t a f f .  Besides t h e  opening introduction,  

presentat ion,  and recommendation made by t h e  D i s t r i c t  Engineer, 

o f f i c i a l  s tatements were made by M r .  Robert P a c i f i c  of the  U.S. 

Fish & Wildlife Service; Mr.  Steve Reynolds, the  New Mexico 

S t a t e  Engineer; Mr .  Kenneth Bower, Jr., of the New Mexico S t a t e  

Highway Department; M r .  Robert Hawk of the  Berna l i l lo  County 

Commission; b y o r  Ann Dunlap of the  v i l l a g e  of Corrales; Mayor 

Robert W. Fisher of t h e  v i l l a g e  of Bosque Farms;. Councillor 

Marion C o t t r e l l  of t h e  c i t y  of Albuquerque; Mr .  Ernie G. Sanchez 

of the  Middle Rio Grande Conservancy D i s t r i c t ;  Mr. Solomon 

Martinez of the Middle Rio Grande Conservancy D i s t r i c t ;  Mr.  

Richard Barcelona of the  Wildlife Society; M r .  Edwin Machin of 

the Albuquerque Wildl i fe  Federation; k. David Lange of the  

Central  New Mexico Audubon Society; M r .  Kevin Re i l ly  of the  

S i e r r a  Club; Mr. Lavelle Thompson of the  Society f o r  Range 

Management; Ms.  Kathleen Anderson and Ms .  L.T. Lachenmyrdyer 

(rep re sent  ing  themselves ) . 



15 March 1979. The Deputy D i s t r i c t  Engineer addressed the  

Council of Governors of the  Southern Ten Pueblos a t  the  Indian 

Cul tura l  Center i n  Albuquerque concerning the r e s u l t s  of t h e  

Stage 3 study, i t s  evaluat ions  and recomntendations f o r  flood 

con t ro l  along t h e  Rio Grande between Berna l i l lo  and BePen. Also 

in attendance were representa t ives  of t h e  Bureau of Indian 

Af fa i r s  of the U.S. Department of I n t e r i o r .  

23 March 1979. The D i s t r i c t  Engineer met  with individuals  

representing groups i n  Lo8 Lunas and Bosque Farms areas.  The 

concerns discussed d e a l t  with t h e  proposed flood c o n t r o l  p ro jec t  

along the  Rio Grande and t h e  r i s i n g  ground water t a b l e  i n  those 

communities and, i f  the re  were no a f f i l i a t i o n  between the two, 

what work could be i n i t i a t e d ,  i n  conjunction wlth the  flood 

con t ro l  p ro jec t ,  t o  address the  high groundwater-table problem. 

9 April 1979. The p r o j e s t  manager gave a p ro jec t  

presentat ion t o  the  I s l a t e  Pueblo Council meeting at  the  I s l e t a  

Reservation. Along with the  Council pres ident ,  the  Governor, 

t h e i r  a ides ,  and l e g a l  advisor,  a representa t ive  of the  U.S. 

Bureau of Indian Affa i rs  was a l s o  present.  

Throughout the  study, Conservancy District s t a f f  and the  

S t a t e  Engineer have been kept informed of t h e  d i rec t ion  and 

progress of the  inves t igat ion.  The District Engineer has 

offered t o  m e e t  with any organizat ion i n t e r e s t e d  i n  learning 

f i r s thand  the  s t a t u s  of t h e  flood con t ro l  study. Senators 

Domenici and Sehmitt and Congressmen Lujan and Runnels have 

monitored the  s t a t u s  as a r e s u l t  of i n q u i r i e s  from t h e i r  

constituency . 




