
111. DATA REQUIREMENTS 

3.1 Hydrologic Data 

Design Stom@ 

In most mining locations, estimation of runoff hydrology must be used in 

place of measured data. This process begins by characterizing the design 

storm. Surface mining regulations specify that the design of many mine area 

features must safely pass the peak runoff of a storm of specified return 

period and duration. When calculating nmoff, the storm volume associated 

with the specified return period (of a given duration) and the arrangement of 

intensities occurring within that storm must be determined. In general, the 

existence and length of record of on-site rain gages, as well as size and 

location of the mineland watershed will determine methods and considerations 

involved in determining the character and magnitude of the storm. 

There are a number of methods available for determining rainfall volume 

and the distribution of rainfall intensities. In this manual we recommend the 

use of the National Oceanic and Atmospheric Administration's (NOAA) atlases 

for determination of rainfall volume and the Soil Conservation Service's (SCS) 

rainfall distributions for determining the distribution of rainfall intensity. 

Both rainfall volume and rainfall intensity distributions can be developed 

from local weather station information or from judicious application of other 

methods. The time and effort required for such analysis is not warranted for 

small areas, therefore methods presented in this manual are reasonably 

accurate for design of small area sediment control structures. 

The use of the NOAA atlases is discussed in detail in the next section of 

this chapter (3.2). The SCS s t o m  distributions are discussed in the 

remainder of this section. 

Distribution of Storm Rainfall 

The tho distribution of stom rainfall used in this manual and commonly 

used with hydrologic methods for small areas is the Type I or Type I1 storms. 

The Type I distribution represents the Coastal side of the Sierra Nevada and 

Cascade Mountains in California, Oregon and Washington, Alaska and Hawaii. 

Type 11 distribution represents the remaining states, Puerto Rico and Virgin 



Islands.  These d i s t r i bu t ions ,  shwn i n  Figure 3.1, a r e  based on t h e  genera- 

l i z e d  r a i n f a l l  depth-duration re la t ionships  shown i n  National Weather Service 

(NWS) Technical Papers. The curves a r e  es tabl ished f o r  24-hour storms w i t h  a 

period of in tense r a i n f a l l .  The recommended procedure f o r  shor te r  duration 

events i s  t o  center  t he  event duration around the  s teepes t  por t ion of the  

curve. For use with t h i s  manual, t he  Type I and Type I1 storms a r e  

simplified.  

Superimposed on t h e  curv i l inear  d i s t r ibu t ions  a r e  a s e r i e s  of segmental 

l i n e s  which approximate the  ac tua l  d i s t r i bu t ions  closely.  Five l i n e a r  

segments a r e  needed t o  approximate t h e  Type I1 d i s t r i bu t ion  and s i x  l i n e a r  

segments a r e  needed f o r  t he  Type I d is t r ibu t ion .  Fa infa l l  i n t ens i t y  i s  

constant over each segment. The l i n e a r  d i s t r i bu t ion  w i l l  s l i g h t l y  overesti-  

mate t h e  r a i n f a l l  i n t ens i t y  a t  t he  beginning of t h e  24-hour storm and 

underestimate t h e  i n t e n s i t y  toward t h e  end of a 24-hour storm. Both dis t r ibu-  

t i o n s  h a w  a period of in tense  r a i n f a l l  which l a s t s  f o r  approximately an hour. 

The l i n e a r  d i s t r i bu t ion  w i l l  give t h e  mean r a i n f a l l  i n t e n s i t y  of t h e  cur- 

v i l i n e a r  d i s t r i bu t ion  f o r  t h i s  in tense period. Use of l i n e a r  segments t o  

approximate t h e  Type I and Type I1 storm d i s t r i bu t ions  i s  necessary t o  reduce 

t h e  computational a f f o r t  required t o  p red i c t  t h e  sediment yield. Tables 3.1 

and 3.2 give t h e  l inear ized  values of t h e  24-hour r a i n f a l l  d i s t r i bu t ion  f o r  

t h e  Type 11 and Type I atormrs, respectively.  

3.2 Climatic Data 

Data Requirements 

Climatic da ta  used t o  design and s e l e c t  erosion cont ro l  s t ruc tu re s  and 

treatments include r a i n f a l l  volumes, durations, and in t ens i t i e s .  Climatic 

cha rac t e r i s t i c s  important f o r  designing revegetation include l o c a l  tem- 

perature,  w i n g  8eaaon, d i s t r i bu t ion  of annual r a i n f a l l  and l o c a l  wind velo- 

c i t i e s .  

Data Acquisition 

The most colpmon approach t o  obtaining po in t  values of p r ec ip i t a t i on  i s  

through t h e  use of t h e  NOAA publications.  Currently t he re  a r e  t h r ee  publica- 

t i o n s  by NOAA t h a t  a r e  i n  regular  use. In chronological order, t h e  f i r s t  i s  

Technical Paper No. 40 (TP-40) by Herschfield (1961). This paper col lected 
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Figure 3.1. Twenty-four hour rainfall distribution 
(after Kent, 1968). 
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Table 3 . 1 .  Wenty-four Hour Type I1 Storm. 

Time 
(hours 1 P/P 

Note: P = rainfall (a t  time in  table) 
Pt = total  precipitation a t  24 hours 

Table 3 .2 .  Twenty-f our Hour Type I Storm. 

Time 
(hours) P/P t 

Note: P = rainfall ( a t  the time i n  the table) 
P t  = total precipitation a t  24 hours 



t h e  r e su l t s  of depth-duration-frequency analysis investigations for the con- 

teminous  United S ta tes  performed by the National Weather Service (Nws) and 

i t s  precursor agency, the Weather Bureau. The maps presented i n  TP-40 are  

considered most r e l i ab l e  in re la t ive ly  f l a t  regions. However, in the western 

United S ta tes ,  the e f f ec t s  of mountainous te r ra in  often cause large variations 

i n  precipi ta t ion.  To correct  t h i s  problem, the "Precipitation Frequency Atlas 

of the Western United States"  (Miller, e t  a l . ,  1973) i n  several volumes was 

introduced by NOAA. This publication contains much larger scale ra infa l l -  

duration-frequency maps than TP-40 and it corrects fo r  such factors  as slope, 

elevation,  distance t o  moisture, location,  normal annual precipi ta t ion,  

b a r r i e r s  t o  airflow, and surface roughness, not included in TP-40. For 

Alaska, the  publication w e d  is TP-47, "Probable Maximum Precipi ta t ion and 

Rainfall-Frequency Data for  Alaska." S t o m  i n  the eastern United S ta tes  are  

s t i l l  characterized by TP-40. A more recent document for  storms of 5 t o  60 

minutes duration has been published by NWS (19771, under the t i t l e  "Five t o  60 

Minute Prec ip i ta t ion  Frequency fo r  the  Eastern and Central United S ta tes ,  

(RYDRO-351," For 24-hour duration events, the  r a i n f a l l  a t l a s  for  the Western 

United S ta tes ,  TP-40 and TP-47 a r e  recommended for  use with t h i s  manual. 

The procedure for  using the NOAA a t l a se s  t o  obtain point r a i n f a l l  volumes 

i s  qui te  straightforward. Isopluvial  maps a re  printed for  s toma of 29,  lo-,  
25- and 100-year re turn periods fo r  separate s t a t e s  in the West and for  the 

eastern United S ta t e s  a8 a whole. Figure 3.2 shows the 10-year, 24-hour rain- 

f a l l  d i s t r ibu t ion  fo r  contiguous U.S. from -40; use of t h i s  f igure  is not 

recommended f o r  the western U.S. 

3.3 Determination of Runoff Volume Using the Curve #amber Method 

The SCS peak flaw and hydrograph procedures estimate direct zunoff based 

on a s o i l  cqve number (CN) (SCS, 1956). This method was developed fo r  w e  

with nonrecording r a in  gages t o  predict  t o t a l  volume of runoff from t o t a l  

volume of r a i n f a l l .  I n  t h e i r  publication, Design of Small Dams, (U.S. Bureau 

of Reclamation, 1977) au!funarized and modified the SCS method for  use i n  pre- 

d i c t i ng  =off volume during a storm. Their modification of the SCS method is 

used i n  t h i s  manual. 



Figure 3.2. Isopluvial map showing the 10-year 
24-hour rainfall (NOM, TP40). 



Values of CN range from 0 t o  100 ,  represent ing i n f i n i t e  and zero  

i n f i l t r a t i o n  r a t e s ,  r e spec t ive ly .  Impervious su r faces  w i l l  have a CN i n  t h e  

upper 90's .  Pasture,  range, o r  reclaimed s o i l  can have C N ' s  from about 40, 

f o r  deep, well-drained sands and gravels ,  t o  8 0 ,  f o r  c l ays  o r  sa tu ra ted  s o i l s .  

Data requirements f o r  using t h e  curve number method include s o i l  type ( s e e  

s e c t i o n  3.4 , cover, land treatment,  land use, antecedent moisture condit ion,  

and r a i n f a l l .  

The amount of r a i n f a l l  i n  a per iod of 5 t o  30 days preceding a p a r t i c u l a r  

storm i s  r e f e r r e d  t o  a s  antecedent  r a i n f a l l ,  and t h e  r e s u l t i n g  condit ion of 

t h e  watershed i n  regard t o  p o t e n t i a l  runoff i s  r e f e r r e d  t o  a s  an  antecedent  

condit ion.  In general,  t h e  heavier  t h e  antecedent  r a i n f a l l ,  t h e  g r e a t e r  t h e  

d i r e c t  runoff t h a t  occurs from a given storm. Ihe e f f e c t s  of i n f i l t r a t i o n  and 

evapotranspi ra t ion  dur ing t h e  antecedent  per iod a r e  a l s o  important,  a s  they 

may increase  o r  l e s sen  t h e  e f f e c t  of antecedent  r a i n f a l l .  

Because of t h e  d i f f i c u l t i e s  of determining antecedent  storm condi t ions  

from d a t a  normally ava i l ab le ,  t h e  andecedent moisture condi t ions  (AMC) a r e  

reduced t o  t h e  fol lowing t h r e e  cases: 

AMC-I. A condi t ion  of watershed s o i l s  where t h e  s o i l s  a r e  dry bu t  n o t  t o  - 
t h e  w i l t i n g  po in t ,  and when s a t i s f a c t o r y  p l a ~ i n g  o r  c u l t i v a t i o n  t a k e s  
place.  

AMC-11. The average case  f o r  a ~ u a l  f loods ,  t h a t  is, an average of t h e  
condi t ions  which have preceded t h e  occurrence of t h e  maxim annual f lood  
on numerous watersheds. 

AMC-111. When heavy r a i n f a l l  o r  l i g h t  r a i n f a l l  and law temperatures have 
occurred dur ing t h e  f i v e  days previous t o  t h e  given storm, and t h e  s o i l  
i s  near ly  sa tura ted .  

Curve numbers f o r  one antecedent  moisture condi t ion  may be converted t o  a 

d i f f e r e n t  antecedent  moisture condi t ion  by t h e  use  of Table 3.1. The 

corresponding curve number f o r  AMC-I and AMN-I11 can be obtained from columns 

2 and 3 of 'E.ble 3.3. For example, a CN of 73 f o r  AMC-I1 g ives  curve numbers 

f o r  AMC-I and --I11 of  54 and 87, r e spec t ive ly .  

Watershed s o i l  determinations are used i n  t h e  p repara t ion  of hydrologic 

soil-cover coaplexes, which i n  t u r n  a r e  used i n  es t ima t ing  d i r e c t  runoff .  

Four major s o i l  groups a r e  used. The s o i l s  a r e  c l a s s i f i e d  on t h e  b a s i s  of 

i n t a k e  of water a t  t h e  end of long-duration stonns occurr ing a f t e r  p r i o r  



Table 3.3. Curve Numbers (CN) a n d  C o n s t a n t s  ( f r o m  
USBR, 1977).  

(1) ( 2 )  (3) (1) ( 2 )  (3) 
CN f o r  CN f o r  CN f o r  CN f o r  

C o n d i t i o n  C o n d i t i o n s  C o n d i t i o n  C o n d i t i o n s  
I1 I 111 I I I I11 



wetting and opportunity f o r  swelling and without t he  pro tec t ive  e f f e c t s  of 

vegetation. 

In  t h e  de f in i t i ons  t h a t  follow, t he  i n f i l t r a t i o n  r a t e  i s  t h e  r a t e  a t  

which water en t e r s  t he  s o i l  a t  t h e  surface and which i s  control led by surface 

conditions, and the  percolat ion i s  the  r a t e  a t  which t he  water moves i n  t he  

s o i l  and which i s  control led by the  s o i l  horizons. The hydrologic s o i l  

groups, a s  defined by SCS s o i l  s c i e n t i s t s ,  a r e  a s  follows: 

Group A ( l o w  runoff p o t e n t i a l ) .  So i l s  having high i n f i l t r a t i o n  r a t e s  
even when thoroughly wetted and consis t ing ch ie f ly  of deep, well- t o  
excessively-drained sands o r  gravels. These s o i l s  have a high r a t e  of 
percolation.  

Group B. So i l s  having moderate i n f i l t r a t i o n  r a t e s  when thoroughly wetted 
and consis t ing ch ie f ly  of moderately deep t o  deep, moderately w e l l  t o  
well-drained s o i l s  with moderately f i n e  t o  moderately coarse textures .  
These s o i l s  have a moderate r a t e  of percolation.  

Group C. Soi l s  having slow i n f i l t r a t i o n  r a t e s  when thoroughly wetted and 
cons i s t ing  ch ie f ly  of s o i l s  with a l ayer  t h a t  impedes downward movemnt 
of water, o r  s o i l s  with moderately f i n e  t o  f i n e  texture .  These s o i l s  
have a slow r a t e  of percolation.  

Group D (high runoff p o t e n t i a l ) .  So i l s  having very slow i n f i l t r a t i o n  
r a t e s  when thoroughly wetted and cons i s t ing  ch ie f ly  of c lay  s o i l s  with a 
high swell ing po ten t ia l ,  s o i l s  with a permanent high water t ab l e ,  s o i l s  
with a claypan o r  c lay layer  a t  o r  near t h e  surface,  and shallow s o i l s  
over nearly impervious material.  These s o i l s  have a very slw r a t e  of 
water percolation.  

The c l a s s i f i c a t i o n  of s o i l s  i n t o  t h e  hydrologic s o i l  groups may be done 

on t h e  bas i s  of s o i l s  data,  provided s o i l  surrey maps and r epo r t s  a r e  

available.  If such maps a r e  no t  ava i lab le ,  t h e  s o i l s  w i l l  have t o  be 

c l a s s i f i e d  on t h e  baa i s  of judgment u t i l i z i n g  any s o i l s  da ta  which a r e  

discussed i n  t h e  f o l l a r i n g  oection. 

- 
3.4 s o i l s  b+. 

Data Fbquirenmnts 

Spec i f ic  p roper t ies  and cha rac t e r i s t i c s  of the s o i l  a r e  required t o  com- 

pu te  sediment t r anspo r t  capac i t i es  under a given set of c l imat ic ,  vegetative,  

and s lope conditions. The required s o i l  parameters used i n  the design proce- 

dure a r e  p a r t i c l e  s i z e  d i s t r i h t t i o n  and e r o d i b i l i t y  expressed a s  a K~ fac tor .  

The K e r o d i b i l i t y  f a c t o r  is a component i n  Wischmeier and Smith's (1965) 
e 



Universa l  S o i l  W s s  Equation, and i s  used he re  t o  determine t h e  roughness 

c o e f f i c i e n t  i n  t h e  Simpl i f ied  Sediment Yield Method. I f  a K f a c t o r  has not  
e 

been previous ly  determined f o r  t h e  p a r t i c u l a r  s o i l  of  i n t e r e s t ,  e.g.  a mine 

s o i l ,  then  t h e  t e x t u r a l  c l a s s i f i c a t i o n  of  t h e  s o i l  must be known t o  determine 

Ke 
General ly,  s o i l  phys ica l  p roper t r e s  occurr ing  a t  a s p e c r f i c  s i t e  can be 

i d e n t i f i e d  us ing information given i n  s tandard  SCS s o i l  surveys. These 

i n v e s t i g a t i o n s  c o n s i s t  of  c l a s s i f y i n g  physica l ,  chemical and b io log ica l  

c h a r a c t e r i s t i c s  o f  s o i l s  extending t o  depths o f  up t o  6 f e e t .  The U. S. 

Department of Agr icul ture  (USDA) publ ishes  r e p o r t s  and maps of  t h e i r  s o i l  s u r  

veys,  usua l ly  on a county b a s i s .  In  add i t ion ,  many smal le r  a reas ,  ind iv idua l  

farms and l and  surrounding urban a r e a s  a r e  mapped and published a s  separa te  

r epor t s .  

These s o i l  surveys, i f  i n  p r i n t ,  can b e  obta ined from t h e  Superintendent 

o f  Docments , Washington, DC. Out-of-print maps and unpublished r e p o r t s  may 

be a v a i l a b l e  from t h e  USDA, county extens ion o f f i c e s ,  co l l eges ,  u n i v e r s i t i e s  

and l i b r a r i e s .  Local and reg iona l  o f f i c e s  of t h e  Bureau of  Reclamation have 

s p e c i a l  a r e a  maps f o r  most r i v e r  bas ins  i n  t h e  western s t a t e s .  These maps and 

accompanying r e p o r t s  usua l ly  inc lude  phys ica l  and chemical p r o p e r t i e s  of s o i l s  

t o  a depth  o f  approximately four  f e e t .  

Of t e n ,  information on  p a r t i c l e  s i z e  d i s t r i b u t i o n  f o r  d i s tu rbed  s o i l s  and 

mine s o i l s  i n  a mining a r e a  i s  n o t  ava i l ab le .  However, t e s t i n g  may have been 

done dur ing  t h e  premining s t a g e s  o f  a mining opera t ion  and t h e s e  d a t a  may be 

s u f f i c i e n t  t o  determine t h e  p a r t i c l e  s i z e  classes. 

S o i l  information should b e  evaluated  t o  determine which s o i l  condi t ion  

w i l l  r e p r e s e n t  t h e  worst  cam over t h e  dura t ion  o f  mining operat ion.  For 

example, f i n a l  grading and t o p s o i l  app l i ca t ion  o f t e n  l e a d s  t o  t h e  g r e a t e s t  

p o t e n t i a l  e ros ion  condi t ion  u n t i l  vege ta t ion  i s  es tab l i shed .  S o i l  information 

and t h e  mine  opera t ion  schedule should be reviewed toge the r  and t h e  worst -case 

cond i t ion  c l a a r l y  i d e n t i f i e d .  

Data from f observat ions  and sediment sampling may be requ i red  t o  

supplement survey d a t a  and a s s e s s  s i t e - s p e c i f i c  condi t ions .  These d a t a  a r e  

necessary i f  s o i l  surveys  have n o t  been done o r  i f  cond i t ions  and c h a r a o -  

teristics o f  mine s o i l  a r e  n o t  inc luded i n  a s o i l  survey. 



F i e l d  d a t a  c o l l e c t i o n  and l abora to ry  a n a l y s i s  by a s o i l  s c i e n t i s t  may be 

necessary t o  eva lua te  s o i l  c h a r a c t e r i s t i c s  a t  a p a r t i c u l a r  mine s i t e .  

Sediment s i z e  c l a s s e s  can be  determined us ing t h e  s tandard  mechanical s i e v e  

method (Black, 1965; Dept. of t h e  Army, 1970). The s o i l  t e x t u r a l  c l a s s  can be 

determined by a s e r i e s  of  f i e l d  and labora tory  t e s t s .  Likewise, s t r u c t u r e  and 

permeabi l i ty  can b e  measured i n  t h e  f i e l d ,  whi le  organic  mat ter  content  

r e q u i r e s  l abora to ry  ana lys i s .  

Simplif ied S o i l s  Data Procedure 

A s i m p l i f i e d  procedure f o r  determining p a r t i c l e  s i z e  d i s t r i b u t i o n  i s  p r e  

sen ted  f o r  u s e  with t h i s  manual, although a d e t a i l e d  procedure, Appendix A ,  

f o r  de f in ing  a d i s t r i b u t i o n  on a s i t e s p e c i f i c  b a s i s  i s  recommended. For t h e  

s i m p l i f i e d  procedure, only t h e  t e x t u r a l  c l a s s i f i c a t i o n s  o f  t h e  mine s o i l s  a t  a 

s i t e  a r e  needed. A t e x t u r a l  c l a s s  i s  simply a name given t o  each s o i l  which 

des ignates  t h e  ranges of sand, s i l t ,  and c l a y  s i z e s  i t  conta ins .  This  c l a s s  

can b e  obta ined from SCS s o i l  series desc r ip t ions ,  o t h e r  s o i l  survey d a t a  i n  

t h e  v i c i n i t y ,  s o i l  d a t a  from t h e  mine p lan ,  f i e l d  es t imat ion  by a s o i l  scien- 

t ist o r  l abora to ry  ana lys i s .  Af ter  determining t h e  t e x t u r a l  c l a s s i f i c a t i o n ,  

t h e  corresponding p a r t i c l e  s i z e  groups a r e  then  determined from Table 3.4. 

These va lues  a r e  no t  recommended f o r  use  i f  more d e t a i l e d  s o i l s  d a t a  a r e  

a v a i l a b l e  a t  a mine s i te .  A design p a r t i c l e  s i z e  d i s t r i b u t i o n  from more 

d e t a i l e d  s o i l s  d a t a  can  be determined f r a n  t h e  gu ide l ines  given i n  Appendix A .  

3.5 Topographic Data 

Data Requirements 

Topographic d a t a  which needs t o  be  c o l l e c t e d  o r  measured inc lude  average 

s lope ,  changes i n  s l o p e  ( b o t h  p a r a l l e l  and perpendicular  t o  t h e  s l o p e ) ,  s lope  

l eng th ,  width and geometric shape. I f  t h e  geometric shape of  t h e  a r e a  of 

d i s tu rbance  fa  i r r e g u l a r ,  some geometric s i m p l i f i c a t i o n  i s  requ i red  f o r  use  

w i t h  t h e  sediment y i e l d  computation procedure. 

Data Acquis i t ion  

Sources o f  topographic information may be  obta ined from U. S. Geological 

Survey topographic maps and topographic maps s p e c i a l l y  produced f o r  t h e  a r e a  

a t  a l a r g e  scale by t h e  SCS o r  county agencies. Often, t h e  mining company 

w i l l  have a l a r g e  scale map which can be used t o  determine topographic data.  



Table 3.4 Suggested P a r t i c l e  Si ze D i  s t r i  butlons o f  Sol I Textural 
Classes (For use only I f  requirements and data 

acqu is i t i on  I n Appendl x A cannot De met) . 

p3 p4 

P l  "2 Fl  ne, Medium Very Coarse 

Clay Sf I t  Very F ine Sand Coarse Sand Sand 
Textural  (Q.002 mm) (0.002-0.05 mm) (0 .O5-0.i mm) (0.1 -1.0 mm) (1 -0-2.0 mm) 

Cl ass % I I I I 

Sand 

Sandy Lorn 

S l  l t y  Loan 

Sandy Clay 

Lorn 

Clay Lorn  

Sl I t y  Clay 

L o m  

Sandy Clay 

Sf I t y  Clay 



F i e l d  measurements o r  e s t ima tes  may be  t h e  most expedient and s a t i s f a c t o r y  

approach on many smal l  a reas .  

I f  t h e  geometric shape of t h e  a r e a  i s  i r r e g u l a r ,  i t  i s  no t  s u i t a b l e  f o r  

a n a l y s i s ,  and geometric s i m p l i f i c a t i o n  i s  required.  The approach t o  t h i s  

problem c o n s i s t s  of  s e l e c t i n g  a number of p lanes  t o  r ep resen t  t h e  a rea ,  some- 

t imes r e f e r r e d  t o  a s  an  "open book" approximation. An example of  a s impl i f i ed  

geometric approximation o f  a smal l  a r e a  i s  i l l u s t r a t e d  i n  Figure  3.3. The 

drainage p a t t e r n ,  i n  t h i s  case ,  i s  t h e  i n t e r s e c t i o n  of  t h e  two planes  ( i . e . ,  

an open book). The i r r e g u l a r  geometric shape i n  Figure  3.3a could be. approxi- 

mated by more than 2 p lanes  i f  t h e  s i z e  of  t h e  a r e a  and heterogenei ty  of t h e  

s l o p e s  and s o i l s  j u s t i f y  t h e  e x t r a  e f f o r t  r equ i red  t o  meet reclamation 

s tandards  . 
A f t e r  t ransforming an  i r r e g u l a r l y  shaped a r e a  i n t o  a p lana r  represen- 

t a t i o n ,  t h e  appropr ia t e  widths,  l eng ths  and s lopes  can be  determined and used 

i n  t h e  sediment y i e l d  ca lcu la t ions .  Sediment y i e l d  c a l c u l a t i o n  must b e  

c a r r i e d  o u t  f o r  each plane. 

3.6 Revegetation Data 

Data Requirements 

Vegetat ive da ta  r equ i red  a t  a s i t e  genera l ly  inc lude  i d e n t i f i c a t i o n  of 

e x i s t i n g  vegeta t ion  by s p e c i e s  composition, n a t i v e  versus  introduced species ,  

p roduc t iv i ty  and cover dens i ty .  The yea r ly  and seasonal  v a r i a b i l i t y  on both 

undisturbed and d i s tu rbed  a r e a s ,  p e s t  problems, and animals supported by t h e  

vege ta t ion  should a l s o  b e  noted. Knowledge o f  t h e  p roduc t iv i ty  of  s u b s o i l  and 

overburden may be  necessary  i f  t h e s e  m a t e r i a l s  a r e  t o  b e  used a s  a posbnining 

p l a n t  media. 

Physica l  c h a r a c t e r i s t i c s  of  a s i t e  which need t o  b e  i d e n t i f i e d  a r e  eleva- 

t i o n ,  l e n g t h  and grade o f  s lopes ,  a spec t ,  geanet ry  ( s e e  s e c t i o n  3.5 1, and p r e  

j e c t e d  mine 80il t y p e  (see s e c t i o n  3.4). Climatic c h a r a c t e r i s t i c s  inc lude  

l o c a l  temperature, growing season,  d i s t r i b u t i o n  o f  p r e c i p i t a t i o n  and l o c a l  

wind v e l o c i t i e s  ( see s e c t i o n  3.2 1 . 
I n  add i t ion ,  informat ion  on l e g a l  and regula tory  requirements, l and  mane- 

gement g o a l s ,  pre l iminary  l and  use  and planned postmining land use  i s  

necessary. 



(a) Original topographic map of disturbed mine area 
subdivided into two areas (Al and A2). 

SI 

(b) Open book plane representation. 

Figure 3 . 3 .  Transformation of  a topographic map 
into  a planar geometric representa- 
t i o n  of  the watershed ( a f t e r  
Wooding) . 



The types  of d a t a  r equ i red  t o  select introduced o r  n a t i v e  spec ies  t o  

r evege ta te  a  s i t e  inc lude  p l a n t  growth, drought r e s i s t a n c e  o r  to le rance  t o  

s t r e s s ,  mineral  n u t r i t i o n  requirements, reproduction c h a r a c t e r i s t i c s ,  and ger- 

mination r a t e s .  Seed and seed l ing  a v a i l a b i l i t y ,  s p e c i e s  compa t ib i l i ty ,  rnain- 

tenance,  c o s t ,  p l a n t  succession and a d a p t a b i l i t y  t o  a v a i l a b l e  p lan t ing  methods 

a r e  a l s o  important f a c t o r s .  

Data Acquisi t ion 

Basel ine  vege ta t ive  d a t a  may be a v a i l a b l e  from t h e  U.S. Fores t  Service,  

SCS ( s o i l  series pub l i ca t ions )  and r e l a t e d  s t a t e  agencies. For example, tech- 

n i c a l  s tandards  and s p e c i f i c a t i o n s  f o r  c r i t i c a l  a r e a  p l a n t i n g  a r e  a v a i l a b l e  on 

a s t a t e  by s t a t e  b a s i s  f o r  some s t a t e s ,  eg. SCS (1981) .  These standards 

desc r ibe  optimum cond i t ions  r e l a t i n g  t o  t o p s o i l ,  f e r t i l i z e r ,  seed  bed prepara- 

t i o n ,  seeding method, t iming,  mulch, i r r i g a t i o n ,  and seed s e l e c t i o n ,  r a t e s  and 

app l i ca t ion .  Data from S t a t e  and Federa l  w i l d l i f e  agencies and published 

l ists o f  endangered s p e c i e s  can a l s o  b e  u t i l i z e d  t o  m e e t  t h e  vege ta t ive  d a t a  

requirements. Information on hybr id  p l a n t  breeding i s  a v a i l a b l e  from crops  

Research Laboratory, Utah S t a t e  Univers i ty ,  U g a n  Utah. Two sourqes of d a t a  

f o r  r e t r i e v i n g  canputer ized  information on p l a n t  s p e c i e s  i n  t h e  semi-arid w e s t  

a r e  t h e  Reclamation Research o f f  i c e  a t  Montana S t a t e  Univers i ty ,  Bozeman, 

Montana and t h e  P l a n t  Informaiton Network (P. I .N. 1 ,  Department o f  Botany and 

P l a n t  Pathology a t  Colorado S t a t e  Univers i ty ,  F o r t  C o l l i n s ,  Colorado. Another 

source  t h a t  should n o t  b e  overlooked i s  t h e  l o c a l  SCS f i e l d  o f f i c e s .  These 

o f f i c e s  o f f e r  e x c e l l e n t  a s s i s t a n c e  wi th  revegeta t ion  and c r i t i c a l  a r e a  plant-  

i n g  methods. 

D i r e c t  f i e l d  observat ions ,  measurements, and mine p lan  r e p o r t s  a r e  u s e f u l  

f o r  acqu i r ing  d a t a  on p h y s i c a l  c h a r a c t e r i s t i c s  of a  p a r t i c u l a r  si te.  A 

vege ta t ion  mpcialist may b e  requ i red  t o  ga the r  s i t e s p e c i f i c  d a t a  us ing 

exclosureo,  plots, and t r a n s a c t s  on site.  

Sources of c l i m a t i c  and l o c a l  weather d a t a  w i l l  vary  depending on t h e  

s t a t e  i n  which t h e  mining s i t e  i s  located .  Data may b e  obta ined from NWS 

pub l i ca t ions ,  SCS pub l i ca t ions ,  U. S. Geological  Surveywate r  Resources 

Divis ion  records ,  and s t a t e  o r  l o c a l  agencies which may monitor and record 

l o c a l  c l i m a t i c  da ta .  

Addi t ional  sources  o f  r evege ta t ion  d a t a  a r e  l i s t e d  below. 
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