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mTED STATES DEP- OF WE(ICULm 
SOIL CONSERVATION SERVICE 

mIorm TECHTJXCAL SEWICE C ~ R  

Upper Darby, Pa. 19082 
May 25, 1967 

TSC TECHNICAL NOTES VATERSHEDS - UD 5 (~ev i sed)  

Tb: Sta te  Conservationists, Northeast Region 

F'rom: Head, Engineering and Watershed Planning Unit 

Re: WS - Guide Outline for Developing Geologic Data 
on t h e  Effect of Mning a t  Structure Sites 

The attached revised out l ine  provides guidance t o  S ta te  Program 
Staff and Planning S ta f f  specialists concerned with planning 
watershed impoundment-type s t ructures  over o r  i n  the  v i c i n i t y  
of mined-out areas o r  po ten t ia l  and ac t ive  mine areas. 

We recommend t h a t  s t a f f  geologists use the Guide f o r  develop- 
ing geologic data:  (1) To interpret s t ruc ture  founCation 
conditions; and (2) t o  f a c i l i t a t e  es tab l i sh ing  minimum limits 
for mineral r igh ts .  It also m y  be helpful in preparing 
A & E contracts  and negotiating with selected consultants. 

Attachment 

Distribution: 
State Cons. N.E. - 10 
Other ELTP Units - 3 
C. J. Francis - 4 
Clyde W. Graham .. 1 
Hollis Williams - 1 
Selden Lee Tinsley - 1 



GUIDE OUTLINE FllR D ~ O ~ ~ G  PRnIMINARY GEOLOGIC DATA 
ON TKE EFFECT OF mrrr:G AT STRUCTUIE SITES 

I. Collect basic geologic data from exis t ing  information 

A. Geologic maps and reports 

1. Areal geology 

2. Structural  geology 

3. Stratigraphy 

4. Economic geology - coal aad other minerals 

B. Maps of existing coal and other types of mines and workings 

Sources : 

1. Mine owners and operators 

2. U. S. Bureau of Mines 

3. State and other l oca l  agencies, such as Department of 

Natural Resources, State  Geological Surveys, State  

Uliversity School of Mines, local consultants, and 

local drillers 

Logs of d r i l l  holes 

1. Types 

a. Coal and other solid mineral borings 

b. Oil and gas wells 

c . Exploratory borings for highways, buildings, 

railroads, tunnels, etc  . 
d. Deep w e l l s  

e. Mine shafts 

2. Sources: Same as I B, 1, 2 ,  and 3 

lJ Other types of mined minerals may include : Metallic minerals, s a l t ,  
stone, sulphur, abrasive minerals, asbestos, clay, feldspar, msum, mica, 
phosphates, potash, slate, t a l c ,  and others. 
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D. Records of mining operations 

1. Items 

IdentiZy and lozate  mineaLle seams 

Determine seams mines; amounts, extent ,  and 

methods of extract ion,  

Determine condition, s ize ,  and locat ion of 

remaining coal  o r  rock supports 

Collect  information on mine leakage, mine pmpage, 

and water disposal; co l l ec t  information on qua l i ty  

of disposal water 

Collect  information on future  mining operations and 

poten t ia l  

Obtain dates on mine g;~andonment o r  closings 

2. Sources: 

a. Same as  I A, Reports 

b, Same as I B, 1, 2, and 3 

c.  Standard t ex t s  on coa l ,  mining methods, mineral 

economics, and mining engineering 

d. Bibliographies r e l a t ed  t o  mining subsidence 

E. Base maps 

1. USGS standard 7-112-minute quadrangle maps 

2. Aerial  photogra.;?hs 

3. Soil survey maps 

4, Others 
- 

"Sup~or t s"  re fe rs  t o  competent rock o r  mineral which, because of 
physics1 chc rx  teri.r:tic s , can susta in  openings > r i  timut a r~y  addi t ional  
supp~r 'c  e x c e ~ t  pillars and walls. Timber ar~d metal pzogs, 2nd roof 
bol ts  are not considered t o  be adequate s t m c t u r a l  s ~ ~ ~ ~ o i ' $ s .  
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Prepare geologic map(s) and overlays ~ i t h  complete legends, 

descriptions, and scale 

A. Geologic plan map of watershed 

1, a. Make overlay of available geologic maps of 

adequate scale  (1 inch equals 1 o r  2 miles) 

b. When geologic map i s  not available,  use 7-1/20 

minute topographic maps as a base on which t o  

p lo t  data from Item I 

2. $how on geologic plan map: 

a. Rock outcrop areas of formations 

b. Outcrop areas of key coal  seams, ore, o r  other 

economic mineral 

c. Geologic s t ructure contours based on the elevations 

of top of major ezonomic coals and mineral deposits 

3, Make transparent overlay showing areas of mining and 

mined out areas scaled t o  the geologic plan map 

4. Show tenta t ive  location of s t ructure s i t e s  

Include pool areas 

B. Prepare general s t rat igraphic columns showing: 

1. Geologic age 

2. Formations 

3. Key s t r a t a  

4. Elevations and thickness 

5. Preliminary elevations of flood plain,  top of dam, and 

crest of emergency spillway fo r  each proposed structure.  

Ident i fy elevations by individual s t ructure number 

5/67 



6. Show the e n t i r e  s t ra t ig raphic  sequence i n  the  vatershed. 

The column shouiii begin u i th  the  formation underlying the 

lovest  economic coal  seam o r  other  mine product. The 

column may be extended t o  include key coa l  seams and o ther  

formations. 

C. Prepare geologic cross  sect ion (S ) representative of the  vater-  
I 

shed: 

1. Locate sec t ion(s )  t o  pass through o r  c lose  t o  s t ruc ture  

s i t e s  

2. Shov nonuniform geologic conditions by addi-kioilal sections 

111. Field geology examination 

A. Make a f i e l d  examination of vatershed and s i t e  geology 

1. Check geology plan maps, columns, and sections by confirming 

locations,  elevations,  an& descriptions of exposed (key) 

formations and strata 

2. Search fo r ,  examine, and describe any features  ::hich 

ind ica te  subsidence, o r  o ther  lard movement, has o r  i s  

occurring 

Features may include: 

a. Shattered bedrock 

b. Movement, cracking o r  sha t te r ing  of r i g i d  s t ructures ,  

e .g. , concrete dams, building valls foundations, 

bridges, e t c  . 
c. LeL-:slides, springs a t  unusual topographic locat ions  

d. Settlement and/or moveloeat of r a i l  and high.fay roadbeds 

e. Unusual change i n  bedrock s t r i k e  o r  dip  from normal 

,  raters shed bedrock a t t i tude .  
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Field check areas ?.rhere logs of exploration borehales, 

located rrtthin a short distance of - each other,  show un- 

explained differences i n  elevations of key s t r a t a  o r  

formations 

Examine s u r f i c i a l  geology a t  s i t e s  t o  evaluate physical 

conditions of foundation, abutment, emergency spillway, 

pool and borrow sources fo r  physical adequacy. 

Determine the in tens i ty  of detailed geologic site investi-  

gation needed 

B. Review and revise geologic maps, coluxns , and sections based 

on f i e l d  findings and data 

N. Prepare detailed geologic maps, overlays, columns and sections 

f o r  each s i t e  complete v i t h  de ta i l s  of materials and conditions 

obtained during the f i e l d  examination, 

of geologic data ( in  cooperation v i th  engineers) 

Relocation of s i t e s  to wunined areas 

Delineation of minimum limit fo r  easements and mineral r ights  

1. Impoundment area - based on recommendations of Engineering 

Division o r  consultantts report,  o r  on State  requirements 

2. Structure s i t e  area - based on recommendations of Engineer- 

ing Division o r   consultant;^ report, or  on State require- 

ments 

Determination of f e a s i b i l i t y  of permanent impoundment 

Evaluation of potent ial  damages t o  any mining operations 

under o r  adjacent t o  s i t e  

Planning f o r  detailed geologic s i t e  investigations and 

preparing cos t  estimates 

Determine need for  special  studies by qual if ied consultants. 

V. Use 

A. 

B. 

(~xample of engineering services contract specifications attached. ) 
5/67 
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Substantiating dzta - mining stuCies 

A. Bibliography of r q o r t s  end data. See Item I 

B. Yatershed topographic ; geologic maps, columns, and sections;  

overlays 

C. Other records, d-ata, and reports  

1. Maps of ex is t ing  coal  an2 other mines and vorkings, 

A... incluiing ac t ive  and abandoned \:orkings 

2. Logs of drill holes used i n  study 

3. Record of mining operations and in te rv ieus  

4. F ie ld  examination notes and records including: 

a. Hand-auger borings 

b. Description of rock and rnineral outcrops and other  

exposures 

c. Evidence of sdasi6ence, descriptions,  sketches, 

photos, i n t e w i e v s  , e t c  . 
d. Other 

VII. Summarize t he  information obtained in a concise narrat ive preliminary 

report  f o r  use i n  vork plan. 

A. Describe mining a c t i v i t i e s  i n  the vatershed 

B. Describe r e l a t i on  of mining a c t i v i t i e s  t o  s i t e s  

C. Describe invest igat ions  and analyses 

Attachment 



Example 

CONTRACT 

Engineering Services 

PROJECT: Preparation of recommendations concerning methods of 

preventing subsidence (caused by mining) s t ructures  

S i tes  Nos. the 

On t h i s  day of 9 

hereinafter  ca l led  the  Contractor, and the 

Soi l  Conservation Service, hereinafter ca l led  the Government, 

iio hereby agree as follovs : 

PART I - SCOPE OF WORK 

The Contractor s h a l l  furnish a l l  personnel, e q u l p ~ n t ,  

and material  and perfom the services described i n  Part I1 hereof 

i n  accordance i*?ith the terms of the General Provisions, Clauses 

1 t o  18, inclusive,  t h a t  are attached hereto and made a par t  

of t h i s  contract. 

The Contractor s h a l l  designate, by a l e t t e r  t o  the 

Contracting Officer, a pr incipal  member of the Contractor's 

firm t o  supervise the ~:rork. 

PART 11 - DESCRIPTION OF t1OHK 

The :rork s h a l l  consis t  of:  



1. Inspecting the structure sites and reservoir s i t e s ;  

2. Collecting and revieving a l l  , available data concerning : 

( a )  the nature and function of the structures,  (b) the 

geologic stratigraphy and structure of the general area, 

( c )  the geologic profi les  of the specific structure s i t e s ,  

and (d) the nature and extent of existing mine vorMngs 

i n  the v ic in i ty  of the structure sites. 

3. Preparing a report containing a summary of data reviewed, 

a discussion of findings and recommendations concerning: 

(a) the extent of s t ruc tura l  supports apparently required 

t o  be i n s t a l l e d  i n  exis t ing  mine vorkings t o  prevent sub- 

sidence of the structure s i t e s ;  (b) the  extent of sub- 

ordination of mineral r ights  apparently required t o  

control the working of unmined deposits so tha t  the 

continued s t a b i l i t y  of the 2 . m ~  and spillvays may be 

assured; an8 (c) the scope and extent of additional 

investigations t h a t  are required as a basis f o r  firm 

design recornenbations . 
fn the  course of the vork, the Government w i l l  make avail- 

able t o  the Contractor all pertinent data  col lected i n  prelim- 

inary studies together with such items as the watershed vork 

plan, topographic surveys of the sites, s u r f i c i a l  geology reports 

of s i t e s ,  and Cesign iiata. 

The Jontractor shall furnish ten copies of h i s  report t o  

the Government, 



PART I11 - AIW PAyMEI\JT 

The Government K ~ U .  pay the Contractor a fixed fee 

of $ on completion of the  vork described herein. 

PART IV - T r n  FOR PERFORrnCE 

The Contractor s h a l l  complete the work v i t h i n  60 

calendar days after the date of this contract. 


