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SUMMARY 

This document is an Environmental Assessment of the United States 

Energy Research and Development Administration 5 Megawatt Solar Thermal 

Test Facility (STTF). The document was prepared by Black & Veatch and 

has been authorized by the United States Energy Research and Development 

Administration in Contract E(04-3)-1078. 

The STTF is to be located at Albuquerque, New Mexico, and will serve 

the testing needs of theERDA Solar Thermal Program. The facility will 

I 
have the capability for testing scale models of major subsystems comprising 

a solar thermal electrical power plant. The first solar thermal program 

I power plant to be supported by the STTF will be a 10 MWe (megawatt electric) 

waterlsteam pilot plant to be aperational by 1980. Provisions have been 

made in'STTF planning to allow testing of subsystems and components. being 

developed by private organizations. High temperature process+ng, materials 

.'I research, and other developments which could utilize highly concentrated 

solar energy may also benefit from the STTF. 
P. 

It is planned that the STTF will be operational at a one MWt (mega- 

watt thermal) power level by April 1977, and will be capable of 5 MWt 

operation by December 1977. The STTF capabilities will include testing 

a solar energy collector sybsystem comprised of heliostat arrays, a 

receiver subsystem which consists of a boiler/superheater in which a 
I 

working fluid 5s heated, and a thermal storage subsystem which includes 

tanks of high heat capacity material which stores thermal energy for 

subsequent use. The STTF will include a 200-foot receiver tower on 

d which experimental receivers will be mounted. A field of working helio- 

stats will provide concentrated solar flux for receiver testing. Founda- 
L' 

tions will be provided for mounting experimental heliostats and for 



i n s t a l l a t i o n  of  thermal s t o r a g e  tanks.  An a u x i l i a r y  package .bo i l e r  w i l l  

be i n s t a l l e d  t o  supply steam f o r  thermal  s t o r a g e  t e s t i n g  and f o r  c e r t a i n  

modes of r e c e i v e r  t e s t i n g .  .Gene ra l  support  c a p a b i l i t i e s  w i l l  inc lude  

t e s t  assembly, c o n t r o l  and ins t rumenta t ion ,  hea t  d i s s i p a t i o n ,  water  supply 

and t rea tment ,  wastewater t rea tment ,  and l a b o r a t o r y  f a c i l i t i e s .  V i s i t o r  

f a c i l i t i e s  w i l l  a l s o  be provided. 

The 115-acre STTF s i t e  i s  loca t ed  sou theas t  o f  ~ l b u q u e r ~ u e  on U. S. 

Government proper ty  operated by .Sandia  Labora to r i e s ,  Albuquerque, New 

I 

Mexico. The s i t e  is  i n  a  weapon system and explos ive  t e s t i n g  a r e a  c a l l e d  

Coyote Tes t  F i e l d .  O f f i c i a l l y ,  t h e  Coyote Tes t  F i e l d  is  c losed  t o  t h e  

pub l i c  except  f o r  au thor ized  v i s i t o r s  and personnel .  The n e a r e s t  housing 

' is 4 mi l e s  west.  No h i s t o r i c  o r  a r chaeo log ica l  r e sou rces  y e r e  discovered 

i n  an a rchaeo log ica l  survey of t h e  s i t e .  The site i s  r e l a t i v e l y  undis- 

turbed shrub-grassland on gen t ly  s lop ing ,  sandy and c layey  c o l l u v i a l  s o i l s  
' i  

which a r e  h igh ly  s u s c e p t i b l e  t o  wind o r  water  e ros ion ,  and which a r e  

.'ti impervious t o  runoff  i n f i l t r a t i o n .  The water  t a b l e  occurs  a t  a  depth of 

500 f e e t  and c o n s t i t u t e s  t h e  a r e a  water  supply.  There a r e  no r a r e ,  

! endangered, o r  th rea tened  w i l d l i f e  s p e c i e s  k n o w t o  occur i n  t h e  a r ea .  

The c l ima te  is a h igh -a l t i t ude ,  d ry  c o n t i n e n t a l  type.  There i s  a wide 

d i u r n a l  temperature v a r i a t i o n  averaging 25 F. ~ x t r e m e  temperatures  seldom 

exceed t h e  0 F t o  100 F range. Average annual p r e c i p i t a t i o n  is 8 . inches.  

P r e v a i l i n g  winds a r e  e a s t e r l y  w i t h ' a n  average annual v e l o c i t y  of 9 m i l e s  

per  hour. Occasional d u s t  storms occur  i n  l a t e  w in te r  and e a r l y  sp r ing .  

From s u n r i s e  t o  sunse t ,  c l e a r  days occur  about 48 percent  of t h e  yea r ,  

4 p a r t l y  cloudy days 30 pe rcen t ,  and cloudy days 22 percent .  P a r t l y  cloudy 

daytime pe r iods  u s u a l l y  occur i n  l a t e  a f te rnoon.  On a t y p i c a l  annual  day, 
I- 



2 d i r e c t  i n s o l a t i o n  exceeds 0'.8 kW/m dur ing  six hours ,  and 0.9 k ~ / m 2  

dur ing  four  hours.  

Construct ion is  expected t o  r e s u l t  i n  minor s o i l  l o s s e s ,  s i l t a t i o n  

of runoff  and f u g i t i v e  dus t .  The smal l  s i z e  of t h e  s i t e  r e l a t i v e  t o  

s i m i l a r  surrounding a r e a s  i n d i c a t e s  t h a t  l o s s  of . t h e . s i t e  w i l d l i f e  

h a b i t a t  due t o  cons t ruc t ion  w i l l  no t  have any s i g n i f i c a n t  e f f e c t s  on 

Coyote Test  F i e l d  ecosystems. The planned 36-month cons t ruc t ion  w i l l  

I 
r e q u i r e  an est imated average work f o r c e  of l e s s  than  50. .The t o t a l  c o s t  

of cons t ruc t ion  i s  projected.  t o  be $22.4 m i l l i o n .  I 

I 

I Minor' environmental e f f e c t s  of ope ra t ion  may inc lude  those  from he l io -  i 
I 

s t a t  shading and r e f l e c t i o n ,  r e c e i v e r  ope ra t ion ,  a u x i l i a r y  b o i l e r  gaseous 
. .  ' I  

emissions,  and hea t  r e j e c t i o n  t o  t h e  atmosphere v i a  an  evapora t ive  cool ing  i 
I tower. H e l i o s t a t  shading may modify p o t e n t i a l  vege ta t ion  and thereby  a l t e r  

> I 
I w i l d l i f e  popula t ions ,  o r  may a t t r a c t  w i l d l i f e .  Gravel paving of t h e  he l io -  I 
I s t a t  f i e l d s  t o  reduce water  and d u s t  e ros ion  w i l l  modify o r  prec lude  most 

p o t e n t i a l  b i o l o g i c a l  e f f e c t s  of h e l i o s t a t  shading. H e l i o s t a t  g l a r e  is  no t  
*, 

expected t o . p o s e  a  hazard t o  personnel  i n  a i r c r a f t  f l y i n g  over  t h e  a r e a ;  

however, q u a n t i t a t i v e  ana lyses  should be performed t o  determine t h e  need f o r  I 
any a i r c r a f t  f l i g h t  c o n t r o l s  o r  any o t h e r  measures t o  ensure  pub l i c  s a f e t y .  

I f  b i r d s  of prey n e s t  o r  perch on t h e  r e c e i v e r  tower, and such uses  a r e  no t  

c o n t r o l l e d  dur ing  per iods  of r e c e i v e r  t e s t i n g ,  t h e r e  could be b i r d  i n j u r y  by 

exposure t o  t h e  h igh  i n t e n s i t y  s o l a r  f l u x  d i r e c t e d  toward t h e  r e c e i v e r  a t  

t h e  top  of t h e  tower. The a u x i l i a r y  b o i l e r  w i l l  be  f i r e d  wi th  No. 2 f u e l  

o i l .  Due t o  t h e  i n t e r m i t t e n t  n a t u r e  of b o i l e r  ope ra t ion  and low gaseous 

emission r a t e s ,  i t  w i l l  no t  have any s i g n i f i c a n t  impact on ambient a i r  

q u a l i t y .  S i m i l a r l y ,  cool ing  tower emissions o f . h e a t ,  water  vapor,  and water  

d r o p l e t s  were evaluated and w i l l  have no s i g n i f i c a n t  e f f e c t s  on l o c a l  

iii 



meteorology, ambient air particulate matter, or solids deposition. The 

STTF employment and operating expenditures will constitute only minor 
. . 

contributions to the local economy. 

No significant environmental effects are anticipated from.postulated 

facility accidents. The effects of any fires or. explosions should be 

.confined to the STTF and should not extend to adjacent areas. Aboveground 

tanks storing hazardous liquids will have catchments. The impermeable 

soil and lack of ground water within 500 feet 'of. the surface should prevent 

ground water contamination from underground or aboveground tank leakage or 

spillage. Accidental releases of hazardous gases. should ,be well-dispersed 

before reaching populated areas. 

The only cumulative or long-term environmen.ta1 effects anticipated 

from the facility will be the modification of site soils by gravel paving. . '  

This will prevent reestablishment of a natural vegetative community and 

reduce the long-term wildlife carrying capacity of the site. 

There are no known or anticipated potential conflicts of the facility 

with State, regional, or local plans and programs. A land use permit has 

been requested of the Kirtland Air Force Base site property administration. 



CONCLU S I . 0 N  

No s i g n i f i c a n t  adverse environmental impact is expected from STTF 

construction and operation. 



INTRODUCTION 

This document is an Environmental Assessment of the United States 
- 

Energy Research and Development Administration 5 Megawatt Solar Thermal 

4 Test Facility (STTF). The document was prepared by Black & Veatch and 

has been authorized by the United States Energy Research and Development 

Administration in Contract E(04-3)-1078. This document was prepared 

pursuant to the requirements of the National Environmental Policy Act 

of 1969 and Executive Orders 11514 and 11752. It is also in accordance 

with 10 CFR Part 711 (formerly 10 CFR 11). 

The Environmental Assessment describes the proposed STTF, its 

anticipated benefits, and the environment affected. It also.evaluates 

the potential environmental impacts associated with STTF construction 

and operat ion. 



1. STTF GENERAL OBJECTIVES AND BENEFITS. 

A key a spec t  of t h e  ERDA So la r  Thermal Program is t o  des ign ,  b u i l d ,  

and o p e r a t e  a  1 0  We (megawatt e l e c t r i c )  water l s team p i l o t  p l a n t  by 1980. 

To suppor t  t h i s  program a s  w e l l  a s  more advanced f u t u r e  systems, i t  is 

e s s e n t i a l  t o  h a v e ' a  f a c i l i t y  wherein va r ious  pro to types  o r  s c a l e  models 

of t h e  important  subsystems can be  t e s t e d  p r i o r  t o  f i n a l  des ign .  Such a  

t e s t  program i s  accepted p r a c t i c e  i n  t h e  development of complex systems. 

The t e s t i n g  program al lows p a r a l l e l  development and comparison of a l t e r n a t e  

concepts and a s s u r e s  a  high p r o b a b i l i t y  f o r  s u c c e s s f u l  ope ra t i on  of p i l o t  

p l a n t s .  An i n t e g r a t e d  f a c i l i t y  i n  which such a t e s t i n g  program can be  

c a r r i e d  o u t  does n o t  e x i s t  i n  t h e  United S t a t e s  today. 

To m e e t  t h e  t e s t i n g  needs of t h e  So la r  Thermal Program, ERDA has 

decided t o  des ign  and b u i l d  a 5 MWt S o l a r  Tes t  F a c i l i t y  t o  be  l o c a t e d  a t  

Albuquerque, New Mexico. Th i s  f a c i l i t y  w i l l  have t h e  c a p a b i l i t y  f o r  

t e s t i n g  s c a l e  models of major subsystems of a  s o l a r  thermal  e l e c t r i c a l  

power p l a n t .  Also, t h e  f a c i l i t y  is planned t o  be  f l e x i b l e  enough t o  

meet bo th  t h e  c u r r e n t  and long range needs of ERDA as w e l l  a s  needs of 

p r i v a t e  o r g a n i z a t i o n s  and u n i v e r s i t i e s  engaged i n  major s o l a r  development 

a c t i v i t i e s .  

1.1 IMMEDIATE OBJECTIVES AND BENEFITS. ' It is planned t h a t  t h e  

f a c i l i t y  w i l l  be  o p e r a t i o n a l  a t  a  one MWt power l e v e l  by A p r i l  1977. 

The primary o b j e c t i v e  of t h e  f a c i l i t y  is t o  test experimental  r e c e i v e r  

des igns  which could be s ca l ed  up f o r  u se  i n  t h e  1 0  MWe P i l o t  P l a n t .  

Most of t he se  t e s t s  w i l l  r e q u i r e  ope ra t i on  of t h e  f a c i l i t y  a t  t h e  f u l l  

5 M W t  power l e v e l ,  scheduled f o r  ope ra t i on  by December 1977. Secondary 



o b j e c t i v e s  i nc lude  t h e  t e s t i n g  of h e l i o s t a t  and thermal s t o r a g e  modules. 

The f i r s t  subsystems t o  be  t e s t e d  w i l l  he  t h e  Subsystem Research Experiments 

(SRE) hardware scheduled f o r  d e l i v e r y  ' t o  ERDA i n  l a t e  1977 by ERDA c o n t r a c t o r s .  

These w i l l  c o n s i s t  of t h r e e  d i f f e r e n t  r e c e i v e r s ,  t h r e e  thermal s t o r a g e  

concepts,  and four  d i f f e r e n t  h e l i o s t a t  designs.  

The f a c i l i t y  may a l s o  be used t o  perform v e r i f i c a t i o n  tests of some 

of t h e  components and subsystems designed f o r  t h e  1 0  MWe P i l o t  P l a n t  i t s e l f . '  

I n  a d d i t i o n , - t h e  f a c i l i t y  w i l l  have t h e  c a p a b i l i t y  of t e s t i n g  subsys- 

tems and components t h a t  a r e  now developed by p r i v a t e  organiza t ions .  

These components and subsystems w i l l  r e q u i r e  t e s t i n g  i n  t h e  near  f u t u r e .  
, , 

1.2 OTHER OBJECTIVES AND BENEFITS. The o t h e r  o b j e c t i v e s  of t h e  

f a c i l i t y  a re '  t o  meet t h e  needs of developing s o l a r  technology i n  s o l a r  

thermal conversion and i n  r e l a t e d  developments u t i l i z i n g  h ighly  concent ra ted  

s o l a r  energy. The f a c i l i t y  w i l l  be  designed t o  provide  f l e x i b i l i t y  f o r  

f u t u r e  expansion and f o r  a d d i t i o n  of s p e c i a l i z e d  equipment s o  t h a t  these.  

o b j e c t i v e s  can be met. 

1.2.1 Advanced System Concepts.. Receivers  which u t i l i z e  hea t  

t r a n s f e r  f l u i d s  o t h e r  than water /s team w i l l  form t h e  b a s i s  of advanced 

s o l a r  thermal conversion systems. Examples of a l t e r n a t e  hea t  t r a n s f e r  

f l u i d s  a r e  a i r ,  helium, l i q u i d  me ta l s ,  molten s a l t s ,  and organic  l i q u i d s .  

Design of t h e s e  r e c e i v e r s  may be complex and w i l l  r e q u i r e  performance 

v e r i f i c a t i o n  t e s t s  i n  t h e  f a c i l i t y .  P rov i s ions  t o  accommodate such t e s t s  
, . 

w i l l  b e  incorpora ted  i n  t h e  i n i t i a l  des ign  of t h e  f a c i l i t y  t o  t h e  e x t e n t  

p r a c t i c a b l e .  

1.2.2 High Temperature Processing.  The e x i s t e n c e  of t h e  STTF w i l l  

s u b s t a n t i a l l y  extend t h e  United S t a t e s '  c a p a b i l i t i e s  f o r  t e s t i n g  c e r t a i n  

high-temperature chemical and m e t a l l u r g i c a l  r eac t ions .  



1.2.3 Materials Research. The'capability for experimentation 

at high temperatures offered by the STTF may provide a new tool for high- 

temperature materials research. 

1.2.4 Environmental Assessment. The STTF may provide data on 

system performance characteristics for environmental assessments of larger 

solar thermal conversion facilities such as the 10 MWe Pilot Plant. 



2. STTF DESCRIPTION. 
> r 

2.1 GENERAL DESCRIPTION. The STTF will be constructed on United States 

Government property at Kirtiand Air Force Base in the Coyote Test Area 

operated by Sandia Laboratories, Albuquerque, New Mexico. The STTF location 

is shown on Figure 1. 

The STTF will have capabilities for testing scale models of maj.or subsystems 

of a solar thermal electrical power plant. Major subsystems to be tested are: . 

a The collector subsystem composed of a number of 
heliostats and their control and drive mechanisms. 

The receiver subsystem consisting of the boiler/superheater 
in which the working fluid (water) is heated'to produce 
superheated steam. 

The thermal storage subsystem which stores thermal energy 
for subsequent production of steam during periods of ].ow or 
no insolat ion. 

There are presently no plans for testing an electric power generation 

subsys t em. 

Support facilities for these tests will include a Receiver Tower, 

on which experimental receivers will be mounted, and a field of working 

heliostats to provide concentrated solar flux for receiver testing. Pedestals 

will be provided for mounting experimental heliostats, and targets will be 

mounted on the tower for measuri*g optical performance of heliostats. An 

auxiliary package boiler will be installed for supplying steam to charge 

experimental thermal storage modules. General support capabilities will 

include test assembly, central control, instrumentation, heat dissipation, , 

water supply and treatment, wastewater treatment, and laboratory facilities. 

Visitors facilities will also be provided. 

In future phases of STTF development, additional capabilities may be 

provided for advanced systems testing, high temperatur'e processing, and 

materials research. These will be implemented as demand and funding permit. 
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The genera l  cons t ruc t ion  of t h e  STTF.wil1 r e q u i r e  approximately one 

yea r ,  beginning i n  e a r l y  1976 and ending i n  l a t e  1978. The f a c i l i t y  is  

scheduled t o  be ope ra t iona l  f o r  t e s t i n g  s o l a r  r e c e i v e r s  a t  t he  one M W t  

l e v e l  by A p r i l  1977 and a t  t he  5 MWt l e v e l  by December 1977. 

The s i t e  l ayou t  of t he  STTF i s  sho& on Figure  2. The major s t r u c t u r e s  

a r e  t h e  ~ d i i n i s  t r a t  ion  and Control  ~ u i l d i n g ,  ~ k s e m b l ~ '  Building,  Receiver 

Tower, and Boi le r  Building. Severa l  s i t e  a r e a s  w i l l  be dedica ted  t o  v a r i o u s  

func t ions .  The major f u n c t i o n a l  a r e a s  a re ,Outdoor  Display, .Outdoor S torage ,  

Thermal Storage T e s t ,  and' H e l i o s t a t  F i e l d s  w i th  a d d i t i o n a l  a r e a s  u t i l i z e d  

f o r  roads ,  parking,  dra inage ,  and u t i l i t i e s .  An a r e a  wi th  a  305-meter , , 

(1000-foot) r a d i u s  from t h e  r e c e i v e r  tower f o r  360 degrees w i l l  b e  r e s t r i c t e d  

and enclosed by s e c u r i t y  'fencing wi th  acces s  by veh icu la r  g a t e s .  The tower 

w i l l  be surrounded by s e c t o r s  of  h e l i o s t a t  f i e l d s .  The n o r t h  90-degree 

h e l i o s t a t  f i e l d  w i l l  r e q u i r e  a  l a r g e r  r a d i u s  than s e c t o r s  i n  o t h e r  d i r e c t i o n s .  

Expansion space  of a t  l e a s t  30 percent  of t h e  a r e a  f o r  f u t u r e  h e l i o s t a t s  w i l l  

be provided between the  o u t e r  l i m i t  of t h e  h e l i o s t a t  f i e l d s  and h e l i o s t a t  

s e r v i c e  roads. Spaces both w i t h i n  and o u t s i d e  t h e  working h e l i o s t a t  f i e l d s  

w i l l  be  provided f o r  t e s t i n g  h e l i o s t a t s .  Space wi th in  t h e  r e s t r i c t e d  a r e a  

and n e a r  t h e  Bo*ler Building w i l l  be  a l l o c a t e d  f o r  thermal s t o r a g e  module, 

t e s t i n g .  The Administrat ion and Control  Building and t h e  Assembly Building 

w i l l  b e  l oca t ed  o u t s i d e  t h e  r e s t r i c t e d  a r e a  and on t h e  n o r t h  s i d e  of t h e  

tower. An 8-foot cha in- l ink  fence  w i l l  be  provided f o r  s i te  per imeter  

s e c u r i t y  and w i l l  have t h r e e  s t r a n d s  of barbed wi re  on ex tens ton  arms t o  a 

he ight  of 9  f e e t .  

2 . 2  EXTERNAL APPEARANCE. Since t h e  STTF w i l l  bd on r e l a t i v e l y  f l a t  

I and open t e r r a i n ,  i t  w i l l  be v i s i b l e  from a d i s t a n c e  of a f e w m i l e s .  The 

most prominent s t r u c t u r e  a t  a  d i s t a n c e  w i l l  be  t h e  Receiver Tower i l l u s t r a t e d  





on Figure  3. The tower w i l l  b e  concre te  w i t h  a  s u r f a c e  design t h a t  should 

c r e a t e  v i s u a l  i n t e r e s t .  The o t h e r  major s t r u c t u r e s  w i l l  b e  t h e  Adminis t ra t ion  

and Control  Building and the  Assembly Building. The e x t e r i o r  m a t e r i a l s  and 

genera l  e x t e r i o r  des ign  of t h e s e  bu i ld ings  w i l l  match c l o s e l y  and w i l l  b e  

v i s u a l l y  p leas ing .  The e x t e r i o r  m a t e r i a l s  w i l l  b e  conc re t e  wi th  a  reeded 

bushhammered f i n i s h  and a  p re f in i shed  meta l  panel .  So la r  c o l l e c t o r  pan&ls 

f o r  hea t ing  and cool ing  these  bu i ld ings  w i l l  add v i s u a l  i n t e r e s t .  Typica l  

Southwestern landscaping w i t h  a  p a t t e r n e d  cover of rock and g rave l  wi th  

n a t i v e  vege ta t ion  w i l l  be  employed near  t h e s e b u i l d i n g s .  The o v e r a l l  

a e s t h e t i c  t reatment  of t h e  STTF w i l l  r e f l e c t  t h e  importance of t h e  f a c i l i t y  
. . 

t o  t h e  publ ic .  

2 .3  RECEIVER TOWER AND RECEIVERS. The Receiver Tower w i l l  be  c e n t r a l l y .  

l oca t ed  wi th in  t h e  h e l i o s t a t  f i e l d .  The tower w i l l  b e  approximate ly ,55  f e e t  

i n  diameter  and. 200 f e e t  i n  h e i g h t  w i t h  p rov i s ions  f o r  f u t u r e  supers . t ructure 

ex tens ion  t o  an o v e r a l l  he igh t  of  300 f e e t .  There w i l l  be a  working r e c e i v e r  

used throughtout  STTF ope ra t ions ,  intended p r imar i ly  f o r  a l i g n i n g ,  aiming, and 

o the r  checkout t e s t s  of t h e  working h e l i o s t a t s .  This  r e c e i v e r  w i l l  be  r equ i r ed  

t o  absorb  a  maximum of 1 MWt of s o l a r  f l ux .  

The working r e c e i v e r  and experimental r e c e i v e r s  w i l l  be  r a i s e d  from ground 

l e v e l  t o  t h e  top  of t h e  tower by. an e l e v a t i n g  'module. The e l e v a t i n g  midule 

s h a f t  w i l l  have a  f l o o r  45 f e e t  below grade. The v a r i o u s  experimental 

r e c e i v e r s  i d e n t i f i e d  f o r  t e s t i n g  a r e  shown on .F igu re  4. The o r i e n t a t i o n  of 

t h e s e  r e c e i v e r s w i t h  r e spec t  t o  t h e  working h e l i o s t a t s  is shown on ,Figure 5.. I 
The primary t e s t s  t o  be  performed on t h e  experimental  r e c e i v e r s  a r e  l i s t e d  

i n  Table 1. Working f l u i d s  f o r  t h e  r e c e i v e r s  w i l l  be  water  and stem.  The 

5 MWt r e c e i v e r s  a r e  designed f o r  absorbing s o l a r  f l u x  i n t e n s i t l e s ' l n  t he '  

2 range 0.3 t o  0.47 MW/m and w i l l  produce o u t l e t  steam cond i t i ons  of  up t o  
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STEAM 
DRUM 

1.5M 
( 4 . 8  FT.) 

2.m x 2 . 6 7 ~  
('8.75 FT. x 8.75 fl 

APERTURE 

CAV l TY TYPE. 
HONEYWELL 

CAVITY TYPE-. 
MARTI  N MAR l ETTA 

S T E M  
GEM ERATOR 

TUBES- 

EXPOSED SURFACE 
TYPE 

MCDONNELC DOUGLA'S 

RESEARCH E X P E R I M E N T  RECEIVERS. 
F I G U R E  4 



RECE I VER, CAV I TY TYPE 

ANNULAR APERTURE 

TYPICAL U QUADRANTS 

. . 

HONEYW.ELL - 360° HELIOSTAT F l  ELD ' 

MA.R.TI N MAR1 ETTA - 90' HEL IO.STAT F l  E L 0  

EXPOSED SURFACE TYPE 

MCDONNELL DOU.GLAS '- 9 0 ° " . H E L  I OSTAT F l ELD 

0RIEN.TATION OF RECE.IV.ERS TO 
;WORKING HELIOSTAT ' F I E L D  

F IGURE 5 



TABLE 1 

PRIMARY TESTS TO HE YEKFOKMED ON RECEIVERS 

PRE-OPERATIONAL TESTS 

Hydrostatic Pressure Test 

Instrumentation 

Test Loop Check 

CONTROL SYSTEM VERIFICATION 

Start-UplShutdown 

Insolation Changes, Including Transients 

Emergency Shutdown 

PERFORMANCE TESTS 

Production of Steam at Design Pressures and Temperatures as 
a Function of: 

- Insolation Level, Including Transients 
-. Air Temperatures 

- Wind Speed and Direction 
- Flux Levels Above Design Limits 
Emergency Operation and Safety Checks 

Pressure Test 

Visual Inspection 

Modifications 



1,500 ps ig  and 955 F. The steam flow r a t e s  a r e  15,000 t o  20,000 l b / h .  

The steam is condensed and was te  hea t  ex t r ac t ed  by the  hea t  r e j e c t i o n  

system. For some modes of r e c e i v e r  t e s t i n g ,  high p re s su re  steam may b e  

suppl ied t o  t h e  r ece ive r  by t h e  a u x i l i a r y  b o i l e r  which is  t o  b e . f i r e d  us ing  

No. 2 f u e l  o i l .  

P rov i s ions  have been made f o r  minimizing p o t e n t i a l  s a f e t y  hazards t o  

personnel  engaged i n  Receiver Tower cons t ruc t ion  and opera t ion .  OSHA re- 

quirements w i l l  b e  app l i ed  t o  minimize hazards  from normal ope ra t ion  of 
. . 

equipment. Movable s a f e t y  p la t forms w i l l  be  used f o r  i n s t a l l a t i o n ,  main- 

tenance,  and removal of r e c e i v e r s  a t  t h e  tower roof .  Sa fe ty  n e t s  and 

r a i l s  w i l l  a l s o  be u t i l i z e d  t o  reduce f a l l  and f a l l i n g  o b j e c t  hazards  

i n s i d e  and o u t s i d e  t h e  tower. A l i g h t n i n g  p r o t e c t i o n  system w i l l  be' in- 

s t a l l e d  and w i l l  conform t o  UL Standard 96A, Master Label  Requirements. 
/ 

The f i r e  p r o t e c t i o n  system w i l l  conform t o  NFPA Standards and w i l l  inc lude  

, a s p r i n k l e r  system, f i r e  hose c a b i n e t s ,  and C02 ex t ingu i she r s .  F i r e  alarms 

w i l l  i nc lude  r a t e -o f - r i s e  and f i x e d  temperature d e t e c t o r s ,  manual f i r e  
J 

alarms,  and v i b r a t i n g  b e l l s  l oca t ed  throughout t h e  tower. Stairways and 

e x i t s  w i l l  be  provided i n  accordance w i t h  t h e  Uniform Building Code and 

OSHA requirements  'and w i l l  have 2-hour f i r e  ra , t ings .  
I 

The most s e v e r e  and unconventional s a f e t y  hazard of tower ope ra t ion  

w i l l  be  t h e  high i n t e n s i t y  s o l a r  f l u x  d i r e c t e d  toward t h e  r e c e i v e r  a t  t h e  

t op 'o f  t h e  tower. I f  personnel  a r e  exposed t o ' t h i s  f l u x  they could b e  

bl inded and burned. An i n d i r e c t  hazard would b e  damage t o  t h e  s t r u c t u r e  

o r  equipment from overhea t ing  o r  from exposure t o  s t r a y  f l u x .  To prevent  
. . 

personnel  exposure, a t e s t  warning and alarm system w i l l  n o t i f y  personnel  

t o  evacuate  t h e  a rea .  Sa fe ty  i n t e r l o c k s  w i l l  p revent  personnel  from 

e n t e r i n g  t h e  tower space above 40 f e e t  anytime one o r  more h e l i o s t a t s  is  



d i r e c t e d  toward t h e  r e c e i v e r ,  and an i n t e r l o c k  in t h e  h e l i o s t a t  power 

supply w i l l  prevent h e l i o s t a t  ope ra t ion  whi le  personnel  a r e  p re sen t  ' in  
,s 

t h e  tower above 40 f e e t .  The s t r u c t u r e  and support  equipment i n  t h e  

r ece ive r  a r e a  w i l l  be  p ro t ec t ed  by a network of high-pressure fog 

nozz les  ac tua t ed  by a g r i d  of temperature s e n s i t i v e  d e t e c t o r s .  Protec- 

t i o n  w i l l  a l s o  b e  provided by a i r -cooled  s t a i n l e s s  steel l o u ~ e r s ~ m o u n t e d  

on conc re t e  s u r f a c e s  i n  c e r t a i n  a r e a s  a t  t h e  top  of t h e  tower. Heat 

t r a n s f e r  f l u i d  f low,  temperature and p re s su re  sensors ;  reniote-controlled 

t e l e v i s i o n  cameras, and o t h e r  ins t rumenta t ion  w i l l  b e  u t i l i z e d  t o  ensure  

s a f e  tower opera t ion .  

2 .4  HELIOSTATS. There w i l l  b e  working h e l i o s t a t s  and experimental  

h e l i o s t a t s  deployed i n  c i r c u l a r  s t r i p s  around t h e  Receiver Tower as '  shown 

on Figure  2. The l a r g e s t  h e l i o s t a t  f i e l d  w i l l  be  i n s t a l l e d  i n  a 90-degree 

n o r t h  s e c t o r  w i t h i n  inner  and o u t e r  r a d i i  l i m i t s  of 120 f e e t  and 825 f e e t .  

There w i l l  a l s o  be  a 360 degree,  t h ree - sec to r  f i e l d  between 120 and 410 

f e e t  r a d i i  limits. Space w i l l  be  reserved  i n  a l l  t h e  f i e l d s  f o r  a f u t u r e  

expansion of a t  l e a s t  30 percent .  The h e l i o s t a t  f i e l d  w i l l  have paved 

acces s  roads  between h e l i o s t a t  s t r i p s  f o r  maintenance t r u c k  and mobile 

c rane  access .  Ground s u r f a c e s  w i l l  b e  g rave l  paved t o  p r o t e c t  s o i l s  and 

t o  minimize d u s t  blowing onto h e l i o s t a t s .  Power, c o n t r o l ,  and instrumenta-  

t i o n  c a b l e s  w i l l  be  i n s t a l l e d  i n  covered concre' te t renches .  

The working h e l i o s t a t :  des ign  has n o t  been s e l e c t e d  b u t  is assumed t o  

have a nominal r e f l e c t i o n  s u r f a c e  a r e a  of about  400 square  f e e t .  Approxi- 

mately 300 of t h e s e  h e l i o s t a t s  would b e  r equ i r ed  t o  achieve the  5'MWt s o l a r  

f l u x  power l e v e l  f o r  r e c e i v e r  t e s t i n g .  Th i s  f l u x  l e v e l  could be  provided 

from t h e  90-degree n o r t h  f i e l d  o r  from t h e  360-degree f i e l d .  H e l i o s t a t s  

w i l l  be capable  of being moved from one f i e l d  p o s i t i o n  t o  ano the r  o r  of 



being refocused a t  one pos i t i on .  Remote computer c o n t r o l s  w i l l  be  program- 

mable t o  provide any requi red  f l u x  d i s t r i b u t i o n  a t  t h e  r e c e i v e r  w i t h i n  t h e  

c o n s t r a i n t s  of f i e l d  geometry. The des igns  of experimental  h e l i o s t a t s  t h a t  

have been i d e n t i f i e d  f o r  t e s t i n g  a r e  shown on Figure 6 .  Fou~ldat ions f o r  

experimental  h e l i o s t a t s  w i l l  b e  provided i n  i s o l a t e d  l o c a t i o n s  and i n  a r r a y s  

throughout t h e  working h e l i o s t a t  f i e l d s  and elsewhere. The h e l i o s t a t  ped- 

e s t a l  foundat ions  w i l l  . be  concre te .  Approximately 600 h e l i o s t a t  foundat ions  

w i l l  b e  requi red .  

Working h e l i o s t a t s  w i l l  be  opera ted  p r imar i ly  f o r  experimental  r e c e i v e r  

t e s t i n g .  With f u t u r e  a d d i t i o n s . o f  water-cooled s h i e l d s ,  f l u x  r e d i r e c t o r s  

and o t h e r  devices  a t  t he  Receiver Tower, high-temperature process ing  o r  

m a t e r i a l s  r e sea rch  and t e s t i n g  could b e  performed u t i l i z i n g  t h e  working 
' 

. 

2 
h e l i o s t a t s .  A f l u x  i n t e n s i t y  of 1.5 MW/m average  and a t o t a l  5.5 M W t  

t o t a l  f l u x  (5-hour average)  can be obta ined  w i t h i n  t h e  planned working 

h e l i o s t a t  c a p a b i l i t y .  Theore t i ca l  c a l c u l a t i o n s  i n d i c a t e  t h e  maximum 

p o t e n t i a l  temperature which might be  achieved t o  b e  about  5,275 F. Prac- 

t i c a l l y ,  t h e  upper temperature l i m i t  is about  3,140 F. The prlmary t e s t s  

t o  be performed on experimental  h e l i o s t a t s  a r e  l i s t e d  i n  Table 2. H e l i o s t a t  

r e f l e c t o r  s u r f a c e s  w i l l  r e q u i r e  p e r i o d i c  c l ean ing  wi th  demineral ized water .  

There may be  p o t e n t i a l  s a f e t y . h a z a r d s  a s s o c i a t e d  wi th  h e l i o s t a t  opera- 

t i o n .  Of primary concern a r e  momentary co inc idences  of beams r e f l e c t e d  

from h e l i o s t a t s  dur ing  s l ' w i n g  ope ra t ions .  That is ,  beams may i n t e r s e c t  

when sweeping i n t o  o r  ou t  of focus  on t h e  r e c e i v e r  o r  t a r g e t  a r ea .  Protec-  

t i o n  f o r  such momentary concen t r a t ions  of so la?  f l u  w i l l  be  provided f o r  

personnel  i n  nearby b u i l d i n g s  and i n  o t h e r  a r e a s  p o t e n t i a l l y  s u b j e c t  t o  such 

hazards.  Windows i n  t h e  Assembly Building and Adminis t ra t ion  and Control  

Building f ac ing  h e l i o s t a t  f i e l d s  w i l l  b e  equipped wi th  g l a r e  reducing 

g l a s s  and wi th  i n t e r i o r  v e r t i c a l  b l i n d s  t o  p r o t e c t  occupants  dur ing  t e s t a .  





TABLE 2 

PHIMAKY TESTS TO l%E P L K F O W D  ON HELZOSTATS 

INDIVIDUAL HELIOSTATS 

TRACKING TESTS 

Azimuth and Elevation vs. Time 
Sensitivity to Wind, Temperature Changes 
Restart After Power Loss 
Restart After Emergency Shutdown . 

Restart After Stow Mode 
Update Aimpoint After Error Detection 

OPTICAL TESTS 

1mage.Shape and Size vs. Distance 
Image Brightness vs. Distance- 
Sensitivity to Heliostat Position 
Sensitivity to Rain, Dust, Age 

EXTENDED OPERATION TESTS 

Blowing Sand 
Rain, Ice, Snow 
Wind 
Temperature Extremes 

HELIOSTAT ARRAYS 

e' OPTICAL TESTS 

Combined Image Size, Shape, Brightness vs. Distance 
Sensitivity to Wind and Temperature Changes 
Shadowing/Blocking 

. O  OPERATIONAL CONTROL 

Different Control Mechanisms - Open L.oop Computer, Closed Loop 
Response to Wind ~usts, Cloud Passage, Temperature Changes 
Aim Strategies 



Exclusion zones may be  e s t a b l i s h e d ,  i f  r equ i r ed ,  t o  avoid eye hazards t o  

a i r c r a f t  crews and passengers.  A s  descr ibed  i n  paragraph 2.3, t h e r e  w i l l  be  

a  dua l  i n t e r l o c k  system which w i l l  prevent  personnel  e n t r y  i n t o  t h e  Receiver  
-' 

Tower above 40 f e e t  when one o r  more h e l i o s t a t s  a r e  d i r e c t e d  toward t h e  

r e c e i v e r ,  and which w i l l  prevent  h e l i o s t a t  ope ra t ion  when personnel  a r e  

present  i n  t h e  Receiver Tower above 40 f e e t .  

2.5 THERMAL STORAGE TANKS. The STTF w i l l  have t h e  c a p a b i l i t y  of 

t e s t i n g  a wide range of thermal s t o r a g e  mechanisms. . E s s e n t i a l  p rov i s ions  

inc lude  a  supply of a u x i l i a r y  steam (18,000 l b / h  @ 1,300 p s i a ,  955 F) f o r  

charging s t o r a g e ;  and a  hea t  r e j e c t i o n  system t o  cool  t h e  working f l u i d  and 

t o  provide  low p res su re  feedwater (12,800 l b l h  @ 650 p s i a ,  350 .F)  t o  t h e  

thermal s t o r a g e  modules f o r  d i scha rge  of s t o r e d  heat .  

Reinforced conc re t e  foundat ions  f o r  thermal s t o r a g e  tanks  and i n s u l a t i o n  

between t anks  and foundat ions  w i l l  b e  provided according t o  t h e  s p e c i f i c  

requirements of each type module t e s t e d .  

The experimental  thermal s t o r a g e  mechanisms i d e n t i f i e d  f o r  t e s t i n g  u t i l i z e  

I .. 

f u s i b l e  o r  molten s a l t s ,  hydrocarbon o i l ,  o r  petroleum-based f l u i d  a s  s t o r a g e  

media, charged o r  discharged vi.a steam. Su l fu r  t r i o x i d e  f l u i d  s t o r a g e  medium 

w i t h  helium a s  a  working f l u i d  i s  another  mechanism which has  been i d e n t i f i e d  

f o r  t e s t i n g .  Table 3 l ists  t h e  primary t e s t s - a n t i c i p a t e d  f o r  t h e s e  thermal 

I s t o r a g e  subsystems. Working h e l i o s t a t s  may b e  employed t o  perform i n t e g r a t e d  

heliostat/receiver/storage subsystem t e s t s .  

I Since hazardous m a t e r i a l s  w i l l  b e  u t i l i z e d  a s  , t h e m a l ' s t o r a g e  media,  

1 s e v e r a l  sa feguards  w i l l  be  employed. Earthen berms and/or  r e t a i n i n g  w a l l s  
- 

w i l l  be  placed around thermal s t o r a g e  tanks.  Permanently i n s t a l l e d  automatic  

I a c t u a t i n g  h igh  expansion foam systems w i l l  b e  i n s t a l l e d  a t  t h e  thermal  s t o r a g e  

a tanks. Addi t iona l  f i r e  p r o t e c t i o n  equipment w i l l  b e  i n s t a l l e d  a s  r equ i r ed  

f o r  each type  of s torage .  Personnel  s a f e t y  equipment and procedures  w i l l  b e  
I 



TABLE 3 

PRIMARY TESTS TO BE PERFOREiED ON THERMAL'STORAGE UNITS 

PERFORMANCE TESTS . 

~hargel~ischarge Cycle - Flow Rates, Pressures, Temperatures 
Variable Charging Conditions 

,OPERATIONAL TESTS 

Life ~ycling/~ailure Modes 



i n  accordance w i t h  OSHA requirements.  These w i l l  inc lude  showers and eye  

wash foun ta ins  i n  t h e  v i c i n t y  of tanks. 

2 .6  AUXILIARY BOILER.   he auxi l ia ry .  b o i l e r  t o  b e  u t i l i z e d  f o r  t e s t i n g  

experimental r e c e i v e r s  and thermal s t o r a g e  subsystems w i l l  b e  housed i n  t h e  

Boi le r  Building. The b o i l e r  w i l l  have a  capac i ty  of 18,000 l b / h  of  super- 

heated steam a t  1 ,300 p s i a  and 955 F. Its h e a t  i npu t  capac i ty  w i l l  b e  

29 M B ~ u / ~ ,  and w i l l  be f i r e d  wi th  No. 2  f u e l  o i l .  

A 5,000-gallon f u e l  o i l  s t o r a g e  tank  w i l l ' b e  i n s t a l l e d  3 f e e t  below 

grade. It  w i l l  b e  a l l  s t e e l  e x t e r n a l l y  t r e a t e d  wi th  a b i tumas t i c  

coa t ing .  

A s i g n a l l a l a r m  system w i l l  b e  i n s t a l l e d  i n  t h e  Bo i l e r  Building t o  

n o t i f y  personnel  t h a t  a  test is commencing o r  underway, and t o  a l e r t  them 

t o  evacuate  i n  c a s e  of an emergency. 

2.7 HEAT REJECTION SYSTEM. Separa te  water  sp ray  h e a t  exchangers w i l l  

be provided f o r  t h e  independent o p e r a t i o n  of t h e  r e c e i v e r  and th,ermal s t o r a g e  

subsystems. Heat r e j e c t i o n  t o  atmosphere is t o  be  accomplished by a  wet 

mechanical d r a f t  cool ing  tower f o r  a l l  modes of STTF opera t ion .  The cool ing  

tower w i l l  have two c e l l s  and w i l l  b e  designed f o r  a  h e a t  r e j e c t i o n  r a t e  of 

14.8 MWt (51 MBtuIh); a leaving  water temperature of 75 F ,  a  coo l ing  range  of 

28 F,  and a  wet bulb approach temperature of 1 0  F. Makeup t o  t h e  coo l ing  tower 

w i l l  b e  po tab le  water  from t h e  Sandia Labora to r i e s  water  system, descr ibed  i n  

paragraph 2.8. The tower w i l l  b e  opera ted  t o  main ta in  approximately 5 c y c l e s  

of concent ra t ion .  Chemical t rea tment  of t h e  coo l ing  water  w i l l  i nc lude  u s e  

of an organic  phosphate a n t i s c a l a n t ,  s u l f u r i c  a c i d  f o r  pH c o n t r o l ,  and sodium 

hypoch lo r i t e  t o  c o n t r o l  b io fou l ing .  A t y p i c a l  a n a l y s i s  of cool ing  tower & i f  t 

is given i n  Table 4. The tower w i l l  b e  design'ed and opera ted  t o  .minimize 

d r i f t .  



Ions - 
Calcium 

Magnesium 

Sodium 

Potassium 

Bicarbonate 

Sulfate 

Chloride 

Fluoride 

TABLE 4 

TYPICAL COOLING TOWER DRIFT ANALYSIS 

N02+N03 (as N) 

P04 

Silica 

Total Dissolved Solids 

Concentration (mg/l) 

250 

4 5 

100 

15 

925 

250 

55 

5 



2.8 WATER SUPPLY AND TREATMENT. The STTF will be connected to 

existing nearby water lilies. These lines are part of the Sandia Laboratories 

water system which is supplied by wells. There will be a primary supply from 

two existing l'OO,OOO-gallon water towers about 3,600 feet southeast, and a 

backup tie with an existing 700,000-gallon storage tank about 4,800 feet 

northwest of the site. 

The water system will provide water for fire protection, steam, cooling, 

and general service. The design demand flow will be based on the largest 

flow required for fire protection of any building or structure, or other 

flows, whichever is greater, but not less than 1,250 gpm. Since the water 

supply is potable, the only water treatment will be demineralization to 

.provide water for steam and for cleaning of heliostat reflector surfaces. 

The demineralizer will - be a mixed-bed ion exchange type. A 5,000-gallon 

demineralized water storage tank will be installed 3 feet below grade. 

2.9 WASTEWATER TREATMENT. All wastewater from the STTF will be treated 

in accordance with applicable standards. Primary wastes will include sanitary 

wastes, boiler blowdown, demineralizer regeneration wastes, cooling tower 

blowdown, and miscellaneous laboratory wastes. ' A sewerage system, common to 

major buildings, will convey sanitary' and nontoxic wastes to a septic tank with 

a tile lateral field designed in conformance with USPHS Publication No. 526, 

Manual of Septic Tank Practice. Toxic and other hazardous wastes will be 

treated onsite or transported off-site for disposal. 

2.10 MISCELLANEOUS FACILITIES. 

2.10.1 Roads, Parking, and.Storage Areas. All major functional 

areas of the STTF will be connected by a service road network as shown on 

Figure 2. Pavement type and load bearing capacity will vary according to the , 

anticipated duty. To reduce air-borne dust, temporary roads, parking, and 

storage areas will be gravel paved with a bituminous binder covered with chat. 



There will be 50, 20, 5 and 6 parking spaces for the Administration and Control 

Building, Assembly Building, Boiler Building and Receiver Tower, respectively. 

2.10.2 Drainage. A site drainage system consisting of storm drains, 

gutters, culverts, and catchment basins will be provided to facilitate drainage 

and to control runoff. Areas subject to disturbance will be graveled to . 

maintain.existing sheet drainage and to minimize soil eros,ion. The overall, 

design objective will be to maintain existing area drainage patterns, where 

possible,'so as to minimize disturbance of off-site areas. 

2.10.3 Normal and ~ m e r ~ e n c ~  Power Supply. Electrical service to 

the site will be provided by a new 44-5-kV substation. This :seririce will 

utilize existing and new 44-kV overhead lines and an underground 5-kV 

system onsite. A new 44-kv'overhead line will be provided from the existing 

distribution system. Approximately 6,000 feet of overhead line will be 

installed with a 44-kV disconnect switch at the existing line and at the 

new substation. The new substation will be located approximately 500 feet 

east of the Administration and Control Building. 

An uninterruptible, regulated, or backup.power system or systems will 

be provided to serve the computer and control of the heliostats. This system 

will be to provide continuous operation of the computer, heliostats, and 

associated systems to safely curtail plant operation during normal power 

failure. The system will provide 75 kW of 120/208-volt power. 

2.10.4 Meteorological Monitoring Instrumentation. Weather and 

insolation instruments mounted on the roof of or on the ground adjacent to 

the Administration and Control Building will include: 

Temperature sensor 

Relative humidity sensor 

Barometer 



Pyranometer 

e Pyrheli.ometer and equatorial mount 

a Steady wind vane 

a Steady wind anemometer 

Heated precipitation gage 

a Net radiometer 

a All-sky camera 

,a Nephelometer 

a Rawinsonde 

In addition, a 200-foot meterological instrument tower will be required to 

support a microwave relay antenna near its -top. The following instruments 

will be required at the-top of the tower. 

Temperature sensor 

a Steady wind vane 

a- Steady wind anemometer 

Gust wind vane 

a Gust wind anemometer 

Weather data will form inputs to the computer control system for testing 

operations. 

2.10.5 Visitor Facilities. A n  outdoor area will be provided for 

displaying large outmoded test equipment and other exhibits for the public. 

This area will be located outside the testing area perimeter security fence. 

to facilitate access and to ensure public safety. 

The Administration and,Control Burlding will have'a Reception Room, an 

adjacent   is play Area, and Program Presentation and Conference Zidhs. The 

Reception Room will have space for a receptionist and seating for about 8 

visitors. The Program Presentation Room for public and contractor solar 



t e s t - r e l a t e d  audio-v isua l  programs w i l l  have s e a t i n g  f o r  56 people ,  and w i l l  

i nc lude  a  p r o j e c t i o n  room and program p repa ra t i on  room. P u b l i c  programs w i l l  

provide educa t iona l  information on the  s o l a r  thermal t e s t  f a c i l i t y .  Con t r ac to r  

programs w i l l  provide f o r  t h e  i n t r o d u c t i o n  and exp lana t ion  of t h e  f a c i l i t y  

and t e s t  b r i e f i n g s .  Provis ion  f o r  l a r g e  c o n t r a c t o r  coo rd ina t ion  meet ings 

w i l l  be included.  The Program Prepa ra t i on  Room w i l l  p rov ide  space f o r  pre-  

p a r a t i o n  of t e c h n i c a l  program p r e s e n t a t i o n s  and s t o r a g e  of p repared  programs. 

A conference room w i l l  be provided f o r  smal l  admins t r a t i ve  and t e c h n i c a l  

conferences  f o r  c o n t r a c t o r  and f a c i l i t y  personnel .  The P r o j e c t  Room w i l l  
r 1 

provide  space f o r  r e a r  s c r een  p r o j e c t o r s ,  audio  system, and a  c o n t r o l  desk. 

An open-air  Observat ion Deck w i l l  a l s o  be  provided. A l i b r a r y  f o r  test r e p o r t s ,  

r e f e r e n c e  m a t e r i a l s ,  and s o l a r  power-related p e r i o d i c a l s  w i l l  a l s o  be a v a i l a b l e .  



. . 
The d e s c r i p t i o n  of t h e  STTF s i t e  and envi rons  is  based p r imar i ly  on 

I a s i t e  reconnaissance which occurred i n  October 1975, and on an un re l a t ed  

environmental assessment e n t i t l e d  Omnibus Environmenfal'Assessmerit, 'Sandia 

Labora tor ies ,  ~ l b b ~ u e r q u e ,  New Mexico, June 1975. The reconnaissance w a s  

performed t o  determine s i t e  eco log ica l  c h a r a c t e r i s t i c s .  The 115-acre STTF 

s i t e  i s  loca t ed  i n  a remote southern  a r e a  of t h e  Ki r t l and  A i r  Force Base on 

land which has  been r e l a t i v e l y  undisturbed f o r  a t  l e a s t  30 yea r s ,  w i th  t h e  

n e a r e s t  Base boundry approximately 6,000 f e e t  south  of t h e  s i t e .  The 

gene ra l  a r e a  is  known a s  Coyote Tes t  F i e ld .  The Base i s  on an a r i d  p l a t eau  

g e n t l y  s loping  westward from t h e  base  of t h e  Manzano Mountains t o  t h e  Rio 

Grande River.  Loca l ly  t h i s  a r e a  i s  r e f e r r e d  t o  as t h e  Eas t  Mesa. 

I 3.1 DEMOGRAPHY AND LAND USE. The STTF s i t e  i s  7 m i l e s . s o u t h  of . t h e  

n e a r e s t  Base housing a r e a ,  and t h e  n e a r e s t  off-Base housing is  about 

4 mi l e s  west.  The .neares t  off-Base a r e a  i s  t h e  I s l e t a  Pueblo Indian  

Reservat ion,  6,000 f e e t  t o  t h e  south.  I s l e t a  Pueblo i s  loca t ed  7 mi l e s  

southwest of t h e  Base on t h e  Rio Grande River .  The Reserva t ion  I.ands 

south  of t h e  Base a r e  used s o l e l y  f o r  graz ing .  The C i t y  of Albuquerque 

a b u t s  t h e  Base on t h e  west and no r th .  The 1970 Census popula t ion  was 

243,751 wi th in  t h e  c i t y  l i m i t s  and 315,774 i n  t h e  met ropol i tan  a rea .  

O f f i c i a l l y ,  t h e  Coyote Tes t  F i e l d  i s  c losed  t o  t h e  pub l i c  except  f o r  

au thor ized  v i s i t o r s  and Base personnel ;  however, t h e r e  a r e  unauthorized 

r e c r e a t i o n a l  uses  of t h e  a r e a .  

Coyote Tes t  F i e ld  road network and t e s t i n g  f a c i l i t i e s  near  t h e  s i t e  

a r e  shown on Figure  7. A medium duty  east-west a s p h a l t  road provides  



0 1000 2000 3000 lCOOO FEET 
r 



d i r e c t  access  t o  t h e  s i t e .  The a r e a  north '  of t h e  s i t e ' h a s  been used f o r  

smal l  explos ive  t e s t i n g .  Explosive s t o r a g e  ig loos  a r e  one-half mi l e  north-  

e a s t ;  Lovelace Foundation Laboratory is  one mi le  south-southeast ;  a 

r a d a r  antenna f i e l d  ad j acen t  , t o  t h e  south ;  t h e  Explosive Assembly Building 

one mi l e  west ;  and Shock Tube F a c i l i t i e s  between one and two m i l e s  w e s t .  

A s  suggested by t h e s e  f a c i l i t y  names, many e n t a i l  f i e l d i n g  hazardous 
I 

experiments u s u a l l y  involv ing  de tona t ion  of l a r g e  q u a n t i t i e s  of chemical 

explos ives .  

The s i t e  is  loca t ed  two mi l e s  south  of t h e  c e n t e r  l i n e  of a Low 

A l t i t u d e  Federa l  Airway (V-12s-68N) wi th  a f l o o r  1,200 f e e t  above t h e  

su r f ace .  A i r  t r a f f i c  a s soc i a t ed  .with Albuquerque I n t e r n a t i o n a l  A i rpo r t  

u t i l i z e s  t h i s  8-mile wide c o n t r o l l e d  airway t o  pas s  through t h e  Manzano 

Mountains. There a r e  e x i s t i n g  agreements wi th  t h e  Federa l  Avia t ion  

Administrat ion f o r  c o n t r o l  and coord ina t ion  of a i r  t r a f f i c  wi th  Base 

t e s t i n g  a c t i v i t i e s  t h a t  a r e  p o t e n t i a l l y  hazardous t o  a i r c r a f t .  

3 . 2  HISTORIC AND ARCHAEOLOGICAL SITES. An a rchaeo log ica l  survey of 

t h e  STTF s i t e  was conducted by the Eastern  New Mexico Un ive r s i t y ,  Agency 

of Conservation Archaeology under U. S. A n t i q u i t i e s  Act Permit No. 

76-NM-052. No h i s t o r i c  o r  a r chaeo log ica l  r e sou rces  were discovered.  

3 . 3  GEOLOGY AND SEISMOLOGY. The s i t e  i s  loca t ed  i n  t h e  e a s t e r n  

p o r t i o n  of t h e  Albuquerque-Belen Basin, bounded by t h e  Sandia and 

Manzano Mountains on t h e  e a s t ,  t h e  Lucero u p l i f t  and Puerco p l a t e a u  

on t h e  west ,  Nacimiento u p l i f t  on t h e  no r th ,  and t h e  Socorro Channel 

on t h e  south.  The Basin i s  f i l l e d  wi th  poor ly  consol ida ted  Cenozoic 



sediments ,  which a r e  complex sequences of sand, silt, c l a y  and c a l i c h e .  

These sediments a r e  on t h e  o rde r  of 5,000 f e e t  t h i c k  i n  t h e  e a s t e r n  

margirl of the  Basin. There are no commercial near -sur face  mineral  

depos i t s  known t o  e x i s t  i n  t h e  Coyote Tes t  F i e l d ,  nor any known o i l  o r  

gas depos i t s .  

The Albuquerque a r e a  is  c l a s s i f i e d  a s  a  Uniform Building Code, 

Seismic Risk Zone 2. This  i s  a  moderate damage r i s k  corresponding t o  

a  Modified Merca l l i  I n t e n s i t y  V I I ,  producing a  ground a c c e l e r a t i o n  of 

about 0 .1 g. For t h e  per iod  of record  beginning i n  1852, t h e r e  have 

been t en  ear thquakes wi th  es t imated  i n t e n s i t i e s  of V I I  i n  New Mexico. 

Most of t h e s e  major ear thquakes have occurred nea r  Socorro, 70 m i l e s  

sou th  of Sandia Base, The most s eve re  ear thquake recorded i n  t h e  

Albuquerque a r e a  occurred i n  1971 and was intensity V I I .  

The s i t e  s o i l s  a r e  der ived  from/ weathering of poorly consol ida ted  

colluvium. .The sand f r a c t i o n  predominates w i t h  t h e  remainder p r i m a r i l y  

s i l t -  and c l ay - s i ze  p a r t i c l e s .  I n  sma l l ,  shal low drainageways, c l a y  

covers  t h e  su r f ace .  This  c l a y  l a y e r  s h r i n k s  and cracks  when i t  d r i e s .  

S o i l s  on d ra inage  s l o p e s  form a t h i n  c r u s t  which breaks  under s l i g h t  

pressure .  The s o i l  under t h i s  c r u s t  is  l o o s e  and f ine-grained and is  

h ighly  s u s c e p t i b l e  t o  wind o r  water  e ros ion .  Some a r e a s  have a  t h i n  

pebble s u r f a c e  l a y e r .  Borings i n  nearby a r e a s  have revea led  indura ted  

c a l i c h e  l a y e r s  w i t h i n  a  few f e e t  of t he  su r f aces .  General ly ,  t h e  s o i l s  

have a . l o w  pe rmeab i l i t y ,  and i n f i l t r a t i o n  of runoff  i s  n o t  s i g n i f i c a n t .  

3 .4  HYDROLOGY. Drainage on t h e  s i t e  c o n s i s t s  of s h e e t  flow i n t o  

sma l l ,  shal low swales ,  which d r a i n  i n t o  arroyos.  The average  s u r f a c e  



grad ien t  ac ros s  t he  s i t e  is  about 150 f e e t  per  mi le  i n  t he  west-southwester ly 

d i r e c t i o n .  The a r e a  drainage f lows i n t o  l a r g e  a r royos  on t h e  I s l e t a  Pueblo 

Reservat ion,  then i n t o  t h e  R ~ O  Grande River about 1 0  mi l e s  west.    here are 

no n a t u r a l  l a k e s  i n  t h e , a r e a  and a l l  d ra inage  flows a r e  i n t e r m i t t e n t ,  

occur r ing  only during per iods  of p r e c i p i t a t i o n .  

The impervious n a t u r e  of s u b s o i l s  r e s u l t s  i n  p r a c t i c a l l y  no recharge  

of ground water .  The water  t a b l e  occurs  a t  a  depth on t h e  o rde r  of 500 f e e t .  

Its g rad ien t  is about 1 0  f e e t  per  m i l e  west where i t . i n t e r c e p t s  t h e  Rio 

Grande River. Recharge occurs  p r imar i ly  from t h e  Rio Grande, and t o  much 

l e s s e r  e x t e n t  from a l l u v i a l  f ans  a t  t h e  base  of t h e  Sandia and Manzano 

Mountains. Ground water  s e rves  a s  t h e  p r i n c i p a l  sou rce  of water  supply f o r  

t h e  Albuquerque Area. U.S. Geological  Su rvey .p ro j ec t ions  made i n  1967 

es t imated  t h a t  t h e  water  t a b l e  on t h e  Eas t  Mesa w i l l  have lowered from 

30 t o  50 f e e t  by t h e  year  2000. 

3.5 METEOROLOGY. Albuquerque has a h igh -a l t i t ude ,  d ry  c o n t i n e n t a l  

type cl imate.  There i s  a wide d i u r n a l  temperature v a r i a t i o n  of about 25 F. 

Extreme temperatures seldom exceed t h e  0 t o  100 E range. Winter daytime 

temperatures  average 50 F', and simmer daytime mean maxima a r e  l e s s  than 

90 F except  i n  J u l y ,  when i t  i s  92 F. There is f r equen t  r ap id  r a d i a t i o n a l  

cool ing  of t h e  ground a f t e r  s u n s e t ,  r e s u l t i n g  i n  s t r o n g  temperature 

i nve r s ions .  Invers ions  p e r s i s t  u n t i l  hea t ing  o f . t h e  inve r s ion  l a y e r  occu r s  

t h e  fol lowing morning. 

The average annual p r e c i p i t a t i o n  i s  about 8 inches.  It usua l ly  

occurs  i n  l a t e  a f te rnoon and evening a s  b r i e f ,  and o f t e n  i n t e n s e ,  s c a t t e r e d  

thundershowers. . Thi r ty - f ive  percent  of annual p r e c i p i t a t i o n  occurs  i n  

J u l y  and August; and 20 percent  dur ing  September and October. Annual 
/ 



average snowfa l l  i s  about .10 inches  occu r r ing  p r i m a r i l y  i n  t h e  months 

December through March. Average annual  r e l a t i v e  humidity is  46 percent .  

The p r e v a i l i n g  winds a r e  eAs te r ly ,  except  dur ing  win t e r  when they a r e  

n o r t h e r l y  a t  an e l e v a t i o n  of 100 f e e t .  The annual  average wind v e l o c i t y  i s '  

about 9 miles pe r  hour. During l a t e  w in t e r  and e a r l y  s p r i n g  months, t h e  

average v e l o c i t y  i s  h ighe r  and occas iona l  d u s t  s torms occur.  On an average  

of 46 days dur ing  t h e  y e a r ' t h e  maximum v e l o c i t y  a t t a i n s  32 miles pe r  hour. 

There a r e  s i g n i f i c a n t  o rographic  e f f e c t s  on t h e  wind regime of t h e  Base. 

Drainage winds from t h e  Sandia  and Manzano Mountains f low down canyons i n t o  

a r royos  d i s se= . t i ng  t h e  E a s t  Mesa. When inve r s ion  cond i t i ons  occur ,  t h e s e  

winds e n t r a i n  a i r  movements a c r o s s  t h e  Mesa w i t h i n  t h e  i n v e r s i o n  l a y e r  I - , . 

I u n t i l  t h e  i nve r s ion  d i s s i p a t e s .  The e f f e c t s  of t h e s e  d ra inage  winds can be  

observed on Figure 8 ,  which d i s p l a y s  wind r o s e s  f o r  January and J u l y . f o r  a l l  

I occur rences  and f o r  i n v e r s i o n  occur rences  a t  12-foot and 100-foot e l e v a t i o n s .  

These measurements were obtained f o r  a ten-year per iod  a t  a me teo ro log ica l  

tower approximately 3 m i l e s  nor thwest  of t h e  STTF s i te .  

From s u n r i s e  t o  sunse t  c l e a r  days occur  about  48 pe rcen t  of t h e  yea r ,  

p a r t l y  cloudy days 30 pe rcen t ,  and cloudy days 22 pe rcen t  of t h e  year .  

P a r t l y  cloudy pe r iods  u s u a l l y  occur  i n  l a t e  a f te rnoon.  Due t o  t h e  5600-foot 

e l e v a t i o n ,  s u n l i g h t  i s  i n t e n s e .  The d i r e c t  component of i n s o l a t i o n  a t t a i n s  

2 
maximum va lues  of about  1.05,kW/m . On t h e  t y p i c a l  annual  day, d i r e c t  

2 ' 2 
i n s o l a t i o n  exceeds 0.8 k ~ / m  dur ing  s i x  hours ,  and exceeds 0.9 kW/m dur ing  

fou r  hours.  Normal annual  heat ing-degree days a r e  4,292 (base 6.5 F ) .  

Meteoro logica l  extremes i nc lude  tempera tures  of 104 F and -17 F;  and a 

record  24-hour p r e c i p i t a t i o n  of 1.92 inches .  A 90 m i l e  pe r  hour  wind g u s t  

l a s t i n g  a t  least 1 t o  5 seconds i s  expected t o  occur  once i n  60 yea r s .  
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Every two yea r s  a one-mitiute' d u r a t i o n  60 ' m i l e  p e r  hour g u s t  i s  expected.  

Only two tornadoes hav'e been recorded i n  t h e  Albuquerque a r e a  dur ing  t h e  

l a s t  20 years .  

3.6 ECOLOGY. 

3.6.1. F lora .  The 115-acre STTF s i t e  o f f e r s  a very  l i m i t e d  

v a r i e t y  of h a b i t a t s  f o r  vege t a t i on .  Consequently, t h e  d i v e r s i t y  of 

vege t a t i on  i s  s i m i l a r l y  l i m i t e d  r e l a t i v e  t o  t h e  e n t i r e  Albuquerque a r ea .  

The only v e g e t a t i v e  a s s o c i a t i o n  on t h e  a r e a  i s . a  shrub-grassland 

a s s o c i a t i o n .  Within t h i s  a s s o c i a t i o n  t h e  dominant shrub  s p e c i e s  are 

win te r f  a t  (Eu ro t i a  l a n a t a )  , broom snakeweed ( ~ u t e r i e r r e z i a  s a r o t h r a e )  , and 

oldman wormwood (Artemisia  drancunculoides) .  The dominant g r a s s e s  are 

b lack  grama (Bouteloua e r iopoda) ,  bu r ro  g r a s s  (Scleropopon b r e v i f o l i u s ) ,  

r i n g  muhly (Muhlenbergia t o r r e y i ) ,  sand dropseed (Sporobolus c ryp tand rus ) ,  

and s p i k e  dropseed (2. con t r ac tu s ) .  Any of t h e s e  can and do dominate 

l o c a l l y ,  and occur  from p l a c e  t o  p l a c e  on t h e  s i t e  i n  a lmost  pu re  s t ands .  

Table  5 l is ts  a l l  s p e c i e s  of p l a n t s  observed du r ing  t h e  s i t e  

reconnaissance  i n  l a t e  October 1975. Fu r the r  sampling a t  o t h e r  seasons  of 

t h e  yea r  would undoubtedly r e v e a l  a d d i t i o n a l  spec i e s .  These s p e c i e s ,  

however, would be  predominantly ephemeral s p r i n g  f o r b s  and would n o t  

dominate t h e  community o r  i n t e r a c t  s u b s t a n t i v e l y  w i t h  o t h e r  s p e c i e s  on 

t h e  s i t e .  

The s i t e  has  n o t  been grazed f o r  a t  least 30 g e a r s  and i s  undis -  

turbed except f o r  a r e c e n t  water  l i n e  right-of-way and a r o a d . o n  t h e  

n o r t h  per imeter .  Fewer s p e c i e s  of p l a n t s  occur  on t h e  d i s t u r b e d  a r ea s .  

The dominant p l a n t s  on d i s tu rbed  a r e a s  a r e  Russian t h i s t l e  ( S a l s o l a  k&), 



TABLE 5 

SPECIES LIST OF FLORA OBSERVED ON THE STTF SITE* 

SCIENTIFIC NAME COMMON NAME 

Ephedraceae 
Ephedra torreyana Wats 

Joint Fir family 
Mormon tea 

Gramineae Grass family 
Hilaria jamesii (Torr . ) Benth. Galleta grass 
Hordeum jubatum L . Foxtail barley 
Scleropogon brevif olius Phil. Burro grass 
Sitanion hysterix (Nutt.) J.G. Smith Bottlebrush squirreltail 
Munroa sauarrosa (Nut t . ) Torr . False buffalo grass ----- ~ ~ ~ 

Bouteloua eriopoda (Torr . ) Torr . 
Mstida sp. 
Oryzopsis micrantho (Trin. & Rupr.) Thurb. 
Oryzopsis hymenoides (R. 6 S.) Ricker 
Stipa comata Trin. E Rupr. 
Muhlenbergia richardsonis (Trin.) Rydb. 
Muhlenbergia torreyi (Knuth.) Hitchc. 
S~orobolus contractus Hitchc. 
Sporobolus flexuosus (Thurb.) Rdbb 
Sporokolus cryptandrus (Torr . ) Grey 
Eragrostis trichodes (Nutt .) Wood 

Agaraceae 
Yucca glauca Nutt. 

Chenopodiaceae 
~tri~lex canescens (Pursh. 1. Nutt. 
Eurotia lanata (Pursh.) Moq. 
Salsola kali L. - 

Amaranthaceae 
Amaranthus graecizans L. 

Portulacacae 
Portulaca oleracea L. 

- 
Black grama 
Three-awn 
Little seed ricegrass 
~ndian ricegrass 
Needle-and-thread 
Mat muhly 
Ring muhly 
Spike dtopseed 
Mesa . dropseed 
Sand dropseed 
Sand lovegrass 

soapweed yucca 

Goosefoot family 
Fourwing saltbrush 
Winterfat 
Russian thistle 

I 

Amaranth family 
Prostrate pigweed 

Purslane family 
Purslane . 

*Nomenclature from Harrington (1964) and Weber (1972). 



TABLE 5 (Continued) 

COMMON NAME 

I. Cruciferae 
Lesquerella fendleri (Gray) Wats. 
Descurainia sp. 

Leguminosae 
Dalea nana Torr. in A. Gray -- 
Astragazus sp. 

Maluaceae 
Sphaeralcea incana Torr, in Gray 

Loasacae 
Mentzelia pumila (Nutt.) T.& G. 

Cactaceae 
opuntia arborescens Engelm 
Opuntia fragilis (Nutt.) Haw. 
Opuntia polyacantha Haw. 

Onagraceae 
Oenothora albicaulis Pursh. 

Asclepiadaceae 
Asclepias latifolia (Torr.) Raf. 

Polemoniaceae 
Gilia attenuata (Gray) A. Nels. 

Boraginaceae I Lappula redowskii (Hornem.) Greene 

Verbenaceae 
Verbena bracteata Lag. & Rodr. 

Solanaceae 
Physalis hederaefolia A. Grey 
Solanum claeagnifolium Cav. 

Mustard family 
Bladderpod 
Tansy mustard 

Pea family 
Dwarf indigo bush 
Milkvetch 

Mallow family . 

' . m lobe' mallow 

Loasa family 
Stickleaf 

Cactus family 
Cholla 
Prickly pear 
Prickly pear 

Evening primrose family 
Evening primrose 

Milkweed family 
Broad-leaf milkweed 

Phlox'family 
Scarlet gilia 

Borage family 
S tickseed 

Vervain family 
'Prostrate vervain 

Potato family 
Ground cherry 
Horse nettle 



'I'AHLE 5 (Con ti nued) 

SCIENTIFIC NAME - 
Scrophulariaceae 
Mimulus glabratus H.B.K. 

I 

Plantaginaceae 
Plantago patagonica 

Curcubitaceae 
Curc~b~ta foetidissima ;H .B .K. 

Compositae 
Grindelia aphanactis ~ydb. 
Gutierrezia sarothrae (Pursh.) Britt 

& Susby 
,Haplopappus .. graoilis . (Nut t ..) A, ~ r a ~  
Erigeron divergens T. & G. 
Aster spp. 
Artemi,sia dracunculus L. 
Thelesperma megapo tamicum (Spreng . )' Kuntze 
'Helianthus annuus L . 
Tetradymia canescens- DC. 
Cirsium neomexicanum A. Grav 
Lactuca sp. 
Agoseris sp. 

COMMON NAME - 
Figwort family 
Monkey flower 

Plantain family 
Wooly Indian wheat 

Gourd family 
1 Buffalo gourd 

Thistle family 
Gumweed 
Broom snakeweed 

Goldenweed 
Spreading fleabane 
Aster 
Oldman wormwood 
Hopi tea 
Annual sunflower 
Horsebrush 
New Mexico thistle 
Wild lettuce 
Mountain dandelion 



. . 

oldman wormwood, and broom snakeweed. of t h e  g r a s s e s  t h a t  do occur  on 
I 

! 
1 .  d i s tu rbed  a r e a s ,  bur ro  g ra s s ,  r i n g  muhly, and g a l l e t a  g r a s s  ( H i l a r i a  

! 
j amesi i )  a r e  most f requent  . 

Despi te  t h e  absence of graz ing  f o r  many y e a r s ,  evidences of p a s t  

overgrazing a r e  s t i l l  apparent  (e .g . ,  t he  presence of bu r ro  g r a s s  and r i n g  

muhly). T o t a l  recovery of such areas i n  t h e  a r i d  Southwest may r e q u i r e  

s e v e r a l  l i f e t i m e s  ( P o t t e r  & Krenetsky , 1967). : Presen t  l a c k  of g raz ing  

p re s su re  is  slowly r e s u l t i n g  i n  t h e  decrease  of t h e s e  undes i r ab le  fo rage  

s p e c i e s  a s  they a r e  gradual ly  rep laced  w i t h  pl 'ants  l e s s  t o l e r a n t  of graz ing  

pressure .  The complete l a c k  of graz ing  p r e s s m e  a l lows  t h e  s p e c i e s  c u r r e n t l y  

on t h e  s i t e  t o  develop t o  t h e i r  f u l l  he igh t ,  and t h i s  r e s u l t s  i n  t h e  

accumulation of m a t e r i a l  which could pose a f i r e  hazard a t  c e r t a i n  seasons  

of t h e  year .  

Seve ra l  subassoc ia t ions  were observed on t h e  s i t e .  The bottoms of 

t he  shal low swales support  a h igher  d e n s i t y  of oldman wormwood than  h igh  

a r e a s  between swales ,  r e f l e c t i n g  increased  mois ture  a v a i l a b i l i t y .  The 

s i d e s  of t h e  swales  support  an increased  d e n s i t y  of broom snakeweed. It 

is n o t  known whether t h i s  h igher  d e n s i t y  r e p r e s e n t s  increased  d i s tu rbance  

(caused by increased  e ros ion )  o r  a d i f f e r e n c e  i n  water  a v a i l a b i l i t y .  

3.6.2 Fauna. 

3.6.2.1 Rep t i l e s  and Amphibians. Because t h e  s i t e  has  no 

permanent water  and r a i n  pools  evapora te  r a p i d l y ,  amphibians a r e  not  

expected t o  occur  a s  r e s i d e n t s  on t h e  s i t e .  The p o s s i b i l i t y  of t r a n s i e n t  

amphibians, however, cannot be discounted.  



A number of r e p t i l e s  ('l'ablc 6) 111;ly occur on tlle s i t e .  Thesc a r e  

pr imar i ly  i n sec t ivo rous  forms of smal l  s i z e ,  bu t  t h e  l a r g e r  snakes 

( inc lud ing  r a t t l e s n a k e s )  may occur. No r e p t i l e s  o r  r e p t i l e  s i g n s  were 

observed; however, i t  was l a t e  October during a per iod of r e p t i l e  i n a c t i v i t y .  

3 . 6 . 2 . 2  Birds.  The s imple s i t e  ecosystem rep resen ted  

prec ludes  t h e  occurrence of many spec i e s  of b i rds .  The l a c k  of complex 

vege ta t ion  is t h e  major l i m i t i n g  f a c t o r ,  and on ly  t h o s e ' b i r d s  t h a t  breed i n  

g ra s ses  and low shrubs  w i l l  f i n d  cond i t i ons  on the s i t e  s u i t a b l e  f o r  
/ I 

h a b i t a t i o n .  Table 7 l is ts  s p e c i e s  which.may use  t h e  s i t e  f o r  breeding and 

nes t ing  . 
Other b i r d s  may be t r a n s i e n t s  t h a t  pass  through t h e  s i te  o r  u se  the.  

s i t e  f o r  foraging.  An example of t h e  l a t t e r  u s e  would be hunt ing  by any 

of t h e  r a p t o r i a l  b i r d s  p re sen t  i n  t h e  surrounding area.  The only  b i r d  seen  

on t h e  s i t e  proper  was t h e  burrowing owl (Speotyto c u n i c u l a r i a ) .  Of t h e  

s p e c i e s  l i s t e d  i n  Table 7 and which probably r e s i d e  on t h e  s i t e  dur ing  

s p r i n g  and summer, most a r e  i n sec t ivo rous  o r  seed e a t e r s .  

3 . 6 . 2 . 3  Mammals. Table 8 l ists  mammals which hay r e s i d e  on 

the  s i t e .  While no mammals were a c t u a l l y  observed, i d e n t i f i a b l e  s i g n s  were 

observed i n d i c a t i n g  use  of t h e  s i t e  by t h e  d e s e r t  c o t t o n t a i l  (Sylv i lagus  

auduboni),  t h e  coyote (Canis l a t e r n a s ) ,  t h e  s t r i p e d  skunk (Mephit is  m e p h i t i s ) ,  

and s e v e r a l  s p e c i e s  of s m a l l  rodents ,  i nc lud ing  pocket gophers and mice. 

Coyotes probably do not  den on t h e  s i t e , . b u t  prominent coyote  

"highways" were observed on t h e  bottoms of some swales ,  i n d i c a t i n g  t h a t  t h e  

s i t e  i s  used ex tens ive ly  f o r  t r a v e l  between a r e a s  t o  t h e  e a s t  and west .  

A k i l l  found on t h e  s i t e  a l s o  i n d i c a t e s  t h a t  coyotes  feed  on t h e  ex t ens ive  

s m a l l  rodent  populat ion.  Numerous burrows and d u s t i n g  a r e a s  sugges t  

s u b s t a n t i a l  rodent  popula t ions .  



SCIENTIFIC fiAME 

TABLE 6 

REPTILES WHICH MAY OCCUR ON THE STTF SITE* 

Terrapene ornata 

Iguanidae ' 

Holbrookia maculata 
Scleroporus undulatus 
Phrynosoma cornutum 
Phrynosoma douglassi 

Scincidae 
Eumeces obsoletus 
Eumeces multivirgatus 

Teiidae 
Cnemidophorus inornatus 
Cnemidophorus exsanguis 

Colubridae 
Mas ticophis flagellum 
Pituophis melanoleucus ~ Rhinocheilus leucontei 

Viperidae 
Crotalus atrox 
Crotalus viridis 

COMMON NAME 

Snapping, Musk, and,Mud Turtles 
Western box turtle 

Lesser earless lizard 
Eastern fence lizard 
Texas horned lizard 
Short-horned lizard 

Skinks 
Great.plains skink 
Many-lined skink 

Whiptails 
Little striped whiptail 
Chihuahua .whiptail 

Coachwhip ' 

~ullsnake 
Long-nosed snake 

Vipers 
Western diamondback.ratt1esnake 
Prairie rattlesnake 

*From Stebbins (1966). 



SCIENTIFIC NAME - 

TABLE 7 

BIRDS WHICH MAY OCCUR ON THE STTF SITE* 

-Phasianidae 
Callipepla squamata 

Columbidae 
Zenaida marcroura 

~uculidae 
Geococcyx californianus 

Strigidae 
Glaucidium poma 
Speotyto cunicularia 

Caprimulgidae 
Chordeiles minor 

Tyrannidae 
Tyrannus verticalis 

Alaudidae 
Emerophila alpestris 

Corvidae 
Corvus. brachyrhynchos 

Mimidae 
Mimus polyglot tos 

S turnidae 
Sturnus vulgaris 

Ploceidae 
Passer domesticus 

COMMON NAME 

Scaled quail 

Mourning dove 

Roadrunner 

pygmy owl 
Burrowing owl 

Common nighthawk 

Western kingbird 

Horned lark 

Common crow 

Mockingbird 

Star ling 

House sparrow 

*From American Ornithologists ' Union (1957, 1973). 



SCIENTIFIC NAME - 
Icteridae 
Sturnella neglecta 

Fringillidae 
Passerina cyanea 

TABLE 7 (continued) 

COMMON NAME 
I I 

Western meadowlark 

Pooecetes gramineus 
Amphispiza bilineata 
Amphispiza bellii 
Spizella breweri 
Zonotrichia leucophrys 
Calcarius ornatus 

Indigo bunting 
House finch 
Lark bunting 
Savannah sparrow 
Vesper sparrow 
Black-throated sparrow 
Sage sparrow 
Brewer's sparrow 
White-crowned sparrow 
Chestnut-collared longspur 



TABLE 8 

MAMMALS WHICH MAY OCCUR ON THE STTF SITE,* 

. SCIENTIFIC NAME 

~e~oridae . . 

Sylvilagus audobonii 
Lepus californicus 

Sciuridae 
Ammospermophilus leucurus 
Spermophilus spilosoma 

1 Geomyidae , 

I Thomomys umbrinus / .  ' Cratogeomys castanops: 

Heteromyidae . ; Perognathus flavus 
~erognathus hispidus 
Dipodomys ordii 
Dipodomys spectabilis 

Cricetidae 
Reithrodontomys megalotis 
Peromyscus maniculatus 
Onvchom~s leuco~aster 

. . Canidae 
Canis laterans 
Vulpes miicrotis. 
Mustela frenata 

- -- 

Taxidea' taxus 
Mephitis mephitis 

..Conepatus mesoleucus 

COMMON NAME 

Hare family 
Desert ,cottontail 
Black-tailed jackrabbit 

Squirrel family 
White-tailed antelope squirrel 
Spotted ground squirrel 

Pocket gopher family 
Southern pocket gopher 
Yellow-faced pocket gopher 

Silky pocket mouse 
Hispid pocket mouse 
Ord's kangaroo rat 
Banner-tailed kangaroo rat 

Western harvest mouse 
Deer kuse 
Northern mouse. 
White-throated wood rat 

Wolves, .Coyote, Dogs,.Foxes 
Coyote 
Kit fox 

. Long-tailed weasel 
Badger 
Striped skunk 
HO~-nosed skunk 

*From Hall' and Kelson (1959). 



Most of t h e  rodents  feed  p r imar i ly  on vege ta t ion  and seeds. These 

foods are p l e n t i f u l  because of t h e  l a c k  of p l a n t  u t i l i z a t i o n  by l a r g e  

graz ing  animals.  Thus, t h e  rodent  popula t ion  i s  r e l a t i v e l y  h igh  under t h e  

c u r r e n t  regime. 

3 . 6 . 3  Ecologica l  Rela t ionships .  Vegetat ion i s  predominately 

g ra s ses  w i th  s c a t t e r e d  shrubs.  The l a c k  of r e c e n t  graz ing  is  al lowing 

spec i e s  composition t o  g radua l ly  change toward s p e c i e s  l e s s  t o l e r a n t  of 

repeated s h o r t  cropping. The l a c k  of graz ing  by l a r g e  herb ivores  a l s o  

inc reases  t he  a v a i l a b i l i t y  of seed .and vege ta t ion  u t i l i z e d  by animal s p e c i e s  

f o r  food and s h e l t e r .  This  a l lows l a r g e r  popula t ions  of small  mammals and 

some.birds  t o  develop than could be supported by t h e  s i t e  i f  i t  were grazed.  

Non-use and increased  v e g e t a t i v e  growth probably a l s o  a l low increased  

t e r r e s t r i a l  i n v e r t e b r a t e  popula t ions  which provide  a d d i t i o n a l  food f o r  

i n sec t ivo rous  b i r d s  and maxmals. The g r e a t e r  s m a l l  mammal and b i r d  

popula t ions  a t t r a c t  predaceous b i r d s  and mammals. 

Because t h e  s i t e  l a c k s  permanent s u r f a c e  water  and such water  s u p p l i e s  

a r e  not l oca t ed  c l o s e  t o  t he  s i t e ,  animals dependent on s u r f a c e  water  o t h e r  

than dew probably do n o t  r e s i d e  on t h e  s i t e .  These s p e c i e s  p r i m a r i l y  

i nc lude  t h e  l a r g e r  carnivorous mammals such a s  coyotes and foxes.  

While r e l a t i v e l y  f ew . spec i e s  can be  expected t o  r e s i d e  on t h e  s i t e ,  

many more. can be expected t o  u t i l i z e  t h e  si'te a t  c e r t a i n  times. Such uses  

may be f r equen t ,  f o r  example, hunt ing  by r a p t o r i a l  b i r d s  o r  o t h e r  p reda to r s .  

More in f r equen t  u ses  may inc lude ,  f o r  example, r e s t i n g  by sbme b i r d  s p e c i e s  

during migrat ion.  

No r a r e ,  endangered o r  th rea tened  s p e c i e s  a r e  known t o  occur  i n  t h e  

a rea .  



4. . ENVIRONMENTAL EFFECTS OF SITE PREPARATION AND FACILITY CONSTRUCTION. 

4.1 PHYSICAL EFFECTS. ~ h &  primary phys i ca l  e f f e c t s  on a i r ,  land and 
\ 

water  w i l l  d.erive from excavat ion and grading. Removal of vege ta t ion  cover  ,. . 

and movements of v e h i c l e s  w i l l  expose t h e  h ighly  e r o d i b l e  s o i l  t o  wind and 

water  e ros ion  l o s s e s .  A s  descr ibed  i n  Sec t ion  2.10.2, a s i t e  dra inage  

system w i l l  i nc lude  catchment bas ins  and dra inage  c o n t r o l s ,  and g rave l ing  

t o  minimize s i l t a t i o n  of runoff.. -Dust " p a l l i a t i v e s  such  a4 s p r i i ~ k l i n g  may 

a l s o  be employed t o  minimize a i r b o r n e  dus t .  , S % t e  dra inage  c o n t r o l  w i l l  

be  desfgned t o  main ta in  'of f - s i t e  d ra inage  p a t t e r n s .  

4.2 ECOLOGICAL EFFECTS. Ex i s t i ng  e c o l o g i c a l  elements and 

r e l a t i o n s h i p s  on t h e  s i t e  w i l l  be  r a d i c a l l y  a l t e r e d  by c o n s t r u c t i o n  of t h e  

STTF. The small s i z e  o f  t h e  s i t e  r e l a t i v e  t o  similar surrounding open a r e a s  

i n d i c a t e s  i n s i g n i f i c a n t  i n d i r e c t  e f f e c t s  on e c o l o g i c a l  r e l a t i o n s h i p s  of t h e  

Coyote Tes t  F i e l d  a rea .  

Most of t h e  l a r g e ,  t imid animals (e.g., coyotes ,  foxes ,  and s e v e r a l  

b i r d  s p e c i e s )  w i l l  b'e d i sp l aced  from t h e  a rea .  I f  t h e  planned cha in- l ink  ' 

fence  is  proper ly  i n s t a l l e d ,  such animals as coyotes ,  foxes ,  skunks, and 

r a b b i t s  w i l l  b e  excluded from t h e  a r e a .  The removal of a  l a r g e  p ropor t ion  

of t h e  a v a i l a b l e  cover and t h e  l e v e l i n g  of t h e  swales  w i l l  probably make t h e  .'. 

. s i t e  un inhab i t ab l e  t o  many of t h e  sma l l e r  animals t h a t  p r e s e n t l y  occur  on t h e  

s i t e .  I n  a d d i t i o n ,  . the  increased  human a c t i v i t y  w i l l  cause most s p e c i e s  t o  

move from t h e  s i t e .  

A s  long a s  e x i s t i n g  vege ta t ion  remains undisturbed and r evege ta t ion  

provides  food and cover,  such sma l l  s p e c i e s  a s  mice and gophers w i l l  

probably remain i n  u n u t i l i z e d  a r e a  'of t h e  f a c i l i t y .  The exc lus ion  of t h e i r  



major .p reda tors  by fencing may a l low an increased  d e n s i t y  of t h e s e  s p e c i e s  

i n  t h e  a r e a s  i n  which they remain, bu t  t h e  o v e r a l l  e f f e c t  w i l l  probably b e  

a r educ t ion  i n  t o t a l  numbers on t h e  s i t e .  Raptors  which a r e  not  r e s i d e n t  

on t h e  s i t e  bu t  which now u t i l i z e  i t  f o r  hunt ing may s t i l l  hunt on t h e  s i te;  

however, t h e  decreased prey popula t ions  and increased  human a c t i v i t y  w i l l  

s i g n i f i c a n t l y  reduce t h e i r  presence. 

Because t h e  s i te  w i l l  be  fenced,  such s p e c i e s  a s  coyotes  which 

. . c u r r e n t l y  use  the '  s i t e  as a  t r a v e l  r o u t e  w i l l  be  forced  t o  de tou r  around. i t .  

This i s  probably of no e c o l o g i c a l  s ign i f i cance .  There i s  ample similar . 

t e r r i t o r y  surrounding t h e  s i t e  which can absorb such changes i n  hab i t s .  

The major eco log ica l  e f f e c t  would appear t o  b e . t h e  l o s s  of approximately 

100 a c r e s  of h a b i t a t  t o  many of those  s p e c i e s  which r e s i d e  the re .  Increased  

popula t ions  i n  surrounding a r e a s  w i l l  r a p i d l y  r e a d j u s t  t o  l e v e l s  suppor tab le  

by t h e  ca r ry ing  c a p a c i t i e s  of t h e s e  ecosystems a f t e r  an i n f l u x  of animals 

from t h e  s i t e .  

, 4 . 3  SOCIOECONOMIC EFFECTS. There a r e  no e x i s t i n g  human uses  of t h e  

s i t e ,  .and '  cons t ruc t ion  i s  n o t  expected t o  i n t e r f e r e  w i th  nearby t e s t i n g  

a c t i v i t i e s .  Since t h e  access  t o  t h e  gene ra l  area is  r e s t r i c t e d ,  minor 
. . 

a d d i t i o n a l  c o n t r o l s . o f  cons t ruc t ion  . t r a f f i c  may be requi red .  A 36-month 

cons t ruc t ion  per iod  is  planned, w i th  an average work f o r c e  es t imated  

I 
t o  be about 50. The t o t a l  c o s t  of cons t ruc t ion  is  p ro j ec t ed  t o  $22.4 

mi l l i on .  The d i r e c t  employment w i l l  be  a  minor . e f f e c t  on t o t a l  met ropol i tan  1 
employment. The l o c a l  c a p i t a l  expendi tures  may c o n s t i t u t e  a s i g n i f i c a n t  

. . 
f r a c t i o n  of t h e  t o t a l  Sandia Labora to r i e s  purchasing a c t i v i t y .  i n  New Mexico 

which has  r e c e n t l y  been on t h e  o rde r  of $30 m i l l i o n  annual ly.  



5. ENVIRONMENTAL 'EFFECTS OF FACILITY OPERATION. 

Since t h e  STTF is  an  experimental  f a c i l i t y ,  t e s t i n g  ope ra t ions  may 
. . 

involve  unforeseen e f f e c t s .  An a t tempt  has been made t o  desc r ibe  t h e  n a t u r e  

of a n t i c i p a t e d  normal e f f e c t s  of ope ra t ion  w i t h i n  t h e  l i m i t s  of a v a i l a b l e  

design and performance da ta .  Addi t iona l  d a t a  needs a r e  suggested which 

might r e s o l v e  such u n c e r t a i n t i e s .  

5 .1 HELIOSTAT EFFECTS. P o t e n t i a l  e f f e c t s  of h e l i o s t a t s  would d e r i v e  

from t h e  r e f l e c t i o n  and shading of sun l igh t .  Shading w i l l  l i k e l y  decrease  

s o i l  temperature,  which would tend t o  reduce evapora t ion  of s o i l  moisture.  

Co l l ec to r s  w i l l  a l s o  i n t e r c e p t  p r e c i p i t a t i o n  perhaps i n c r e a s i n g  s o i l  

mois ture  between c o l l e c t o r s .  The n e t  e f f e c t  of t hese  s o i l  changes and 

d i r e c t  shading of p o t e n t i a l  vege ta t ion  under and between h e l i o s t a t s  . . i s  n o t  

known. I n v e r t e b r a t e  popula t ions  and sma l l  mammals could be  i n d i r e c t l y  

a f f e c t e d  by any. s o i l  and vege ta t ion  changes. Small mammals, r e p t i l e s ,  and 
. .  . 

i n v e r t e b r a t e s  .could be a t t r a c t e d  t o  t h e  shade a f forded  by h e l i o s t a t s .  

The. grave l .  paving of h e l i o s t a t  f i e l d s  i n  order '  t o  reduce w a t e r  and d u s t  

e ros ion ,  a n d . e s p e c i a l l y  t o  main ta in  c l e a n  c o l l e c t o r  ~ s u r f a c e s , ~ w i l l  p rec lude  

most .of such p o t e n t i a l  b i o l o g i c a l  e f f e c t s .  Future  s o l a r  thermal  f a c i l i t i e s  

- cbns t ruc t ed  a t  ' s i t e s  w i th  l e s s  e r o d i b l e  so i l s ;  may b e t t e r  h a b i t a t .  

Establ ishment  of experimental  v e g e t a t i o n  and s o i l  monitor ing p l o t s  a t '  t h e  

STTF could pr0vid.e d a t a  f o r  assessment  of h e l i o s t a t  shading b i o l o g i c a l  

e f f e c t s  ' a t  l a r g e r - s c a l e  f a c i l i t i e s .  

When h e l i o k t a t s  a r e  focused on a  r e c e i v e r ,  t h e  a r e a  nea r  t h e  r e c e i v e r  

w i l l  have a  h igh  i n t e h s i t y  s o l a r  f l ux .  S ince  personnel  w i l l  n o t  be  permi t ted  

i n  t h e  Receiver Tower above 40 f e e t  dur ing  h e l i o s t a t  t e s t i n g ,  t h e r e  should 



n o t  be any s a f e t y  r i s k .  ~ c c a s i o n a i  b i r d  f l i g h t s  through the  s o l a r  f l u x  

o u t s i d e  t h e  f o c a l  a r e a  a r e . expec ted  t o  have a  low p r o b a b i l i t y  of b i r d  

i n j u r y  and, consequent ly,  no e c o l o g i c a l l y  s i g n i f i c a n t  b i r d  l o s s e s  a r e  

a r t i c i p a t e d .  Bi rds  of prey may n e s t  o r  perch  on the  Receiver Tower. 

Pe r iod ic  i n spec t ions  of t h e  r e c e i v e r  a r e a  f o r  n e s t s  and o t h e r  evidence 

of b i r d  use ,  a s  w e l l  a s  occas iona l  scans  wi th  t h e  t e l e v i s i o n  cameras 

mounted a t  t h e . t o p  of t h e  tower, should be performed t o  determine t h e i r  

presence.  I f  these  uses  occur  and a r e  o therwise  uncon t ro l l ab l e ,  alarms 

o r ' o t h e r  measures should be considered t o  d r i v e  b i r d s  away from the  foca l  

a rea . 'dur ing  per iods  of h e l i o s t a t  f i e l d  ope ra t ion ,  t hus  avoiding t h e i r  

i n j u r y .  . '  

Focusing and defocusing ope ra t ions  may r e s u l t  i n  momentary c o i n c i d e n t a l  

beams r e f l e c t e d  from two o r  more h e l i o s t a t s .  These slewing ope ra t ions ,  

and conceivably s t a t i o n a r y  defocused h e l i o s t a t s ,  could p r e s e n t  g l a r e  hazards 

t o  personnel  a t  t h e  STTF, e s p e c i a l l y  i n  ad j acen t  b u i l d i n g s  a b w e  ground 

l e v e l ,  o r  t o  crew o r  pas.sengers of a i r c r a f t  . . over  t h e  a r ea .  Planned des ign  

and admin i s t r a t i ve  s a f e t y  measures should adequately p r o t e c t  STTF personnel .  

  he p r o b a b i l i t y  and magnitade of any hazard to: i n  a i r c r a f t  has  no t  

been q u a n t i t a t i v e l y  analyzed. The s i t e  i s  1 o c a t e d . w i t h i n  2 m i l e s  of t he  

c e n t e r l i n e  of a  c o n t r o l l e d  f e d e r a l  airway w i t h  a  f l o o r  1,200 f e e t  above t h e  
. . 

s u r f a c e ,  and i s  s u b j e c t  t o  an e x i s t i n g  coord ina t ion  agreement wi.th t h e  

Federa l  Aviation'  Administrat ion concerning o v e r f l i g h t s  of t e s t  a r eas .  
. . 

Severa l  types of eye  i n j u r y  hazards may be of concern. There have been 

cases  of i r i d o d i a l y s i s  o r  eye hemorrhage caused by r ap id  p u p i l l a r y  c o n t r a c t i o n  

i n  response t o  s u n l i g h t  r e f l e c t e d  from window panes (Duke-Elder & NacPaul, 

1972). P h o t o r e t i n i t i s  o r  thermal damage t o  t h e  r e t i n a  i s  caused by cons t an t  



f i x a t i o n  of t h e  eye on t h e  sun,  r a t h e r  than by f l e e t i n g , .  i n t e r m i t t e n t  

observa t ion .  Th i s  r e l a t i v e l y  low image i n t e n s i t y  a t  a i r c r a f t  range  

and l i k e l y  ve ry  b r i e f  exposure of personnel  i n  a i r c r a f t  would probably 

prec lude  any r e t i n a l  damage. Photophthalmia o r  snow-blindness caused 

by s e v e r a l  hours  exposure . t o  r e f l e c t e d  u l t r a v i o l e t  s u n l i g h t ,  would 

be an extremely u n l i k e l y  hazard t o  ground personnel .  Despi te  t h e  

apparen t  improbable n a t u r e  of p o t e n t i a l  g l a r e  hazards  t o  people  i n  

a i r c r a f t  over  t h e  a r e a ,  q u a n t i t a t i v e  ana lyses  should be  performed t o  

determine t h e  need f o r  a i r c r a f t  f l i g h t  c o n t r o l s  and any o t h e r  measures 

t o  ensure  p u b l i c  s a f e t y .  Such ana lyses  w i l l  r e q u i r e  d e t a i l e d  h e l i o s t a t  

and h e l i o s t a t  ' f i e l d  des ign  and performance s imu la t i on  d a t a  n o t  c u r r e n t l y  

a v a i l a b l e .  

5.2 RECEIVER TOWER AND 'RECEIVER EFFECTS. Although Receiver  T'ower 

and Receiver  ope ra t i ons  pose many p o t e n t i a l  s a f e t y  hazards ,  implementation 

of t h e  planned des ign  and a d m i n i s t r a t i v e  sa feguard  desc r ibed  i n  paragraph  

2, .3  should minimize any r i s k  t o  STTF personnel .  The planned 200-foot 

he igh t  of the-Tower ,  w i t h  p rov i s ions  f o r  ex t ens ion  t o  a  300-foot h e i g h t ,  

should n o t  pose a  hazard t o  a i r  nav iga t ion  a l though s u b j e c t  t o  Fede ra l  

Avia t ion  ~ d m i n i s  t i a t  ion  n o t i f i c a t i o n .  Th i s  assessment is  'based on an 

e x i s t i n g  agreement w i t h  t h e  Federa l  Avia t ion  Adminis t ra t ion  t h a t  a l l  

a i r c r a f t  main ta in  a minimum 300-foot a l t i t u d e  above t h e  Base. The Tower 

I 

e x t e r n a l  des ign  i l l u s t r a t e d  on F igure  3 i s  expected t o  c r e a t e  v i s u a l  

i n t e r e s t  and n o t  to be considered unaes the t i c .  P o t e n t i a l  e f f e c t s  on 



r a p t o r i a l  b i r d s  i n  t h e  r e c e i v e r  a r e a  from h e l i o s t a t  ope ra t i on  a r e  d i scussed  

i n  paragraph 5.1. ' Auxi l i a ry  b o i l e r  and h e a t  d i s s i p a t i o n  system o p e r a t i o n s  

suppor t ing  r e c e i v e r  t e s t i n g  a r e  d i scussed  i n  paragraphs 5.4 and 5.5. 

5.3 THERMAL STORAGE EFFECTS. No environmental e f f e c t s  a r e  a n t i c i p a t e d  

from t h e r m a l . s t o r a g e  t e s t i n g  except  t hose  from suppor t ing  hea t  d i s s i . pa t i on  

system and a u x i l i a r y ' b o i l e r  ope ra t i ons .  Po ten t . i a1  thermal  s t o r a g e  acc iden t  

e f f e c t s  a r e  d i s cus sed  i n  paragraph 6. 

5.4' AUXILIARY BOILER EFFECTS. The a u x i l i a r y  b o i l e r ,  a s . d e s c r i b e d  i n  

paragraph 2.6, w i l l  have a h e a t  i npu t  c a p a c i t y  of about  29 M B ~ U  per  hour ,  and 

w i l l  be  f i r e d  w i t h  No. 2  f u e l  o i l .  Aux i l i a ry  b o i l e r  o p e r a t i o n  a t  hea t  i npu t  

c a p a c i t y  is  es t imated  t o  r e s u l t  i n  p a r t i c u l a t e  ma t t e r ,  s u l f u r  d iox ide ,  and 

n i t r o g e n  ox ides  ( a s  n i t rogen  d iox ide )  emissions of 1, 9 t o  20, and 9 t o  15  

pounds per  'hour ,  r e s p e c t i v e l y .  The o p a c i t y  of emiss ions  is es t imated  t o  be  

i e s s '  than  20 pe rcen t ,  'assuming t h e  b o i l e r  i s  p rope r ly  maintained.  
I 

, . Execut ive Order 11752 r e q u i r e s  f e d e r a l  f a c i l i t y  compliance w i t h  applicab1.e 

f e d e r a l  and s t a t e  a i r  p o l l u t i o n  c o n t r o l  r e g u l a t i o n s  e f f e c t i v e  under t h e  Clean 

A i r  A t i t .  Fede ra l  r e g u l a t i o n s  '(40 CFR 60) do no t  l i m i t  emissions from, new 

o i l - f  i r e d  b o i l e r s  w i t h  heat '  i n p u t  c a p a c i t i e s  less.  than  250 MBtu per  hour. 
. . 

S t a t e  of New Mexico, Environmental Improvement Board, a i r  q u a l i t y  c o n t r o l  

I r e g u l a t i o n s  (507, 605, 606) t o  n o t  l i m i t  emissions from ? i l - f i r e d  b o i l e r s  . . 

i 
w i t h  hea t  i n p u t s  less than  1,000,000 MBtu per  yea r .  The a u x i l i a r y  b o i l e r  

w i l l  o p e r a t e  i n t e r m i t t e n t l y ;  however, assuming cont inuous ope ra t i on  a t  

I . '  
c a p a c i t y  l e v e l ,  t h e  h e a t  i npu t  would be  about 254,000 MBtu per  yea r .  New 

1 Mexico regula t ion ' (401A)  l i m i t s  t h e  o p a c i t y  of b o i l e r  emissions t o  no more 

than 20 percent .  

Due t o  t h e  i n t e r m i t t e n t  n a t u r e  of b o i l e r  o p e r a t i o n  and low gaseous 

I@ emission rates, i t  w i l l  no t  have s i g n i f i c a n t  impact on ambient a i r  q u a l i t y .  



5.5 HEAT REJECTION EFFECTS. The heat rejection system will be 

operated.to support receiver and thermal storage testing. As described 

.in Section 2.7, heat will be rejected to the atmosphere by a wet mechanical 

draft cooling tower. Operation of the cooling tower would not be expected 

to create .ground fog because of the meteorology and the small tower size. 

Water in the form of small droplets, called drift, will be discharged from 

the tower. Drift contains solids and other substances present in the cool- 

ing water. Larger drift droplets will fall out by gravity or impact surfaces 

&posed to air. A conservatively high drift rate approximation of 0.02 

.percent of the cooling water flow rate through the tower would result in 

about 3.5 gallons per minute of drift. As given in Table 4, the total 
9 

dissolved solids concentration in drift would be about 1,800.mgAl; this 

would translate into a drift solids discharge rate of 0.053 pounds per 

minute or 3.2 pounds per hour. 

The effects of drift are increased ambient air particulate matter, 

precipitation, and solids deposition. The magnitude of these effects were 

estimated by use of published mathematical models (Hosler, et al, 1972; 

Schrecker et al, 1974). Precipitation was estimated to be negligible. 

The maximum 24-hour average concentration of solids was estimated to be on 

the order of 5 micrograms per cGbic meter or a very small percentage of the 

150 micrograms per cubic meter, Federal ambient air quality standard.' Maxi- 

mum drift solids deposition was calculated to be 0.5 pound per'acre per month, 

to occur approximately 300 feet west of the cooling tower. Within 500 feet 

of the tower deposition rates between 0.1 and 0.5 lblac-mo would be expected, 
I ' 

with maximum deposition expected west and west-northwest of the tower. The 

magnitude of these effects on ambient natural elements is insignificant. . 



There has  been specu la t ion  t h a t  s o l a r  thermal  f a c i l i t i e s  may a f f e c t  

l o c a l  meteorology by changing t h e l o c a l  hea t  ba lance  by i n t e r c e p t i o n  of 

i n s o l a t i o n  t h a t  would have heated t h e  ground, e x t r a c t i o n  of hea t  from t h e  

r e f l e c t e d  l i g h t ,  and by r e j e c t i o n  of waste  hea t  t o  t h e  atmosphere. A r e c e n t  

paper (Hanna and Gi f fo rd ,  1975) a s s e s s i n g  p o s s i b l e  meteoro logica l  e f f e c t s  of 

l a r g e  "energy parks", concluded t h a t  e l e c t r i c a l  genera t ion  on t h e  o rde r  of 

10,000 t o  50,000 MWe would be requi red  t o  r e j e c t  s u f f i c i e n t  h e a t  t o  t h e  

atmosphere t o  modify l o c a l  meteorology. Weather modi f ica t ion  by hea t  

r e j e c t e d  t o  t h e  atmosphere would n o t  r e s u l t  from STTF opera t ion .  Small 

temperature.perturbations caused by such f e a t u r e s  a s  l a r g e  l a k e s ,  o r  open 

a r e a s  surrounded by f o r e s t s  have been observed t o  produce c louds  akd o t h e r  

meteoro logica l  phenomena. These e f f e c t s  appear t o  be more a func t ion  of 

s u r f a c e  a r e a  s i z e  than t h e  temperature d i f f e r e n t i a l .  Although t h e  c r i t i c a l  

a r e a  s i z e  f o r  t h e  occurrence of such e f f e c t s  i s  no t  w e l l  def ined ,  i t  is  

d e f i n i t e l y  much l a r g e r  than  t h e  a r e a  shaded by t h e  h e l i o s t a t  f i e l d s .  It i s  . .  

concluded t h a t  t h e  STTF w i l l  no t  have any s i g n i f i c a n t  e f f e c t s  on l o c a l  

meteorology. 

5.6 WATER SUPPLY AND WASTEWATER EFFECTS. The c a p a c i t y  of t h e  e x i s t i n g  

a r e a  water  supply system i s  adequate  t o  meet t h e  peak water  demand and 'con-  

sumption of t h e  STTF. ' A s  descr ibed  i n  paragraph 2 .9 ,  ' a l l  wastewater w i l l  be  

t r e a t e d  i n  accordance wi th  a p p l i c a b l e  s tandards .  . . Nearly a l l  wastewater w i l l  

b e  disposed i n  a s e p t i c  tank wi th  a t i l e  l a t e r a l  f i e l d .  Since t h e  ground- . . .  

water  t a b l e  i s . a t  a . d e p t h . o f  500 f e e t ,  and t h e  in t e rven ing  sediments a r e  

. . unsa tura ted  a n d 3 p e r m e a b l e  no e f f e c t s  on groundwater a r e  a n t i c i p a t e d .  

5.7 OTHER FACILITY EFFECTS. The STTF w i l l  r e q u i r e  a s t a f f  of about 

40 permanent personnel  t o  conduct t e s t i n g  ope ra t ions .  Most of t h e s e  



w i l l  probabLy be  reassignments  of p r e sen t  Sandia Labora to r i e s  employees. 

~ m ~ l o y m e n t  and ope ra t i ng  expendi tures  would n o t  s i g n i f i c a n t l y  a f f e c t  t h e  

l o c a i  eionoriy. 

The new t echno log ica l  knowledge r e s u l t i n g  from t e s t i n g . o p e r a t i o n  

is  t h e  on ly  s i g n i f i c a n t  socioeconomic e f f e c t  from t h e  STTF. Th i s  i s  

viewed' a s  a  b e n e f i t  accru ing  t o  t h e  United 'S t a t e s .  P rov i s ions  of pub l i c  

educa t ion  a t  t h e  STTF w i l l  f a c i l i t a t e  r e a l i z a t i o n  of t h i s  b e n e f i t ,  both 

n a t i o n a l l y  and l o c a l l y .  

The only  cumulative o r  long-term environmental e f f e c t s  a n t i c i p a t e d  

from t h e  f a c i l i t y  w i l l  be  t h e  mod i f i ca t i on  of s i t e  s o i l s  by g rave l  paving. 

Th i s  w i l l  p r even t  rees tab l i shment  of a  n a t u r a l  v e g e t a t i v e  community and 

-1 

reduce t h e  long-term w i l d l i f e  ca r ry ing  c a p a c i t y  of t h e  s i te .  

There a r e  no known o r  a n t i c i p a t e d  p o t e n t i a l  c o n f l i c t s  of t h e  

f a c i l i t y  w i t h  S t a t e ,  r e g i o n a l ,  o r  l o c a l ' p l a n s  and programs. A land  use  

permit  has  been reques ted  of t h e  K i r t l and  A i r  Force Base s i t e  p rope r ty  

admin i s t r a t i on .  



6. , ENVIRONMENTAL EFFECTS OF POSTULATED ACCIDENTS. 

6.1 FIRES AND EXPLOSIONS. A s  descr ibed  i n  paragraph 2. , t h e r e  w i l l  

be . f i r e  d e t e c t i o n  and c o n t r o l  measures adequate  t o ' . con ta in  f i r e s  and t o  

ensure s a f e t y  of ope ra t i ng  personnel .  The receive!r a u x i l i a r y  equipment 

i n  t h e  tower,  t h e  Bo t l e r  Bui ld ing ,  and p o s s i b l y  i n  t h e  thermal s t o r a g e  

tanks  a r e  t h e  on ly  equipment a r e a s  where exp los ions  a r e  a t  a l l  l i k e l y  t o  

occur .  Bo i l e r  explos ions  a r e  very  r a r e  even t s  because of t h e  long  exper- 

' 

i ence  i n  s a f e  b o i l e r  des ign  and ope ra t i on .  Receiver  and thermal  s t o r a g e  

performance c h a r a c t e r i s t i c s  a r e  n o t  w e l l  known and may exceed c a l c u l a t e d  

ranges.  'The  planned in s t rumen ta t i on  and c o n t r o l  system should be  capable  

of s a f e l y  conduct ing tests t o  o b t a i n  performance d a t a  over  t h e  f u l l  range 

: o f  ope ra t i ng  cond i t i ons .  The planned exc lus ion  .of personnel  from t h e  

Receiver Tower above 40 f e e t  and o t h e r  hazardous a r e a s  dur ing  c e r t a i n  tests, 

and an ex t ens ive  test warning and alarm system should minimize personnel  ex- 

posure t o  p o t e n t i a l  f i r e  and explos ion  hazards .  The e f f e c t s  of any s u c h  ac- 

c i d e n t s  should be  conf ined t o  t h e  STTF and should n o t  extend t o  ad j acen t  a r ea s .  

6.2 HAZARDOUS MATERIAL RELEASES. Fuel o i l  f o r  t h e  a u x i l i a r y  b o i l e r  

w i l l  be s t o r e d  i n  an underground t ank  which i s  u n l i k e l y  t o  leak .  However, 

t h e  impermeable s o i l  and l a c k  of groundwater would con ta in  any leakage.  

S m a l 1 , q u a n t i t i e s  of s u l f u r i c  a c i d  and sodium hypoch lo r i t e  w i l l  be  s t o r e d  

f o r  cool ing  wa te r  t rea tment .  S torage  tanks  w i l l  have catchments s u f f i c i e n t  

t o  con ta in  t h e i r  conten ts .  The thermal  s t o r a g e  t anks ,  descr ibed  i n  para- 

graph 2.5,  may con ta in  h i g h l y  t o x i c  hazardous m a t e r i a l s  such a s  l i q u i d  

metals, s a l t s ,  o r  s u l f u r  t r i o x i d e .  Commensurate sa feguards  a r e  planned t o  

c o n t r o l  any a c c i d e n t a l  r e l e a s e s  and t o  t r e a t  any personnel  exposed t o  t h e s e  

subs tances .  Except f o r  gaseous s t o r a g e  media, r e l e a s e s  would n o t  be expected 

t o  move o f f - s i t e .  Gaseous r e l e a s e s  should be  wel l -d i spersed  be fo re  reaching  

populated a r ea s .  
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