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SECTION |
SUMMARY AND CONCLUSIONS

The costs to control and treat the contaminated storm runoff from the mineral
mining and processing mdusrry have been eshmofed to assess the economic impact.
During the course of this study, lt was found that there are many mdusfry sites for
which state regulahons have already lmposed comparoble runoff control cmd which’
therefore would have no addmonal cost xmpact due to EPA proposed regulations.

‘No single mdusfry segment cost eshmqfe has been made solely on. the basis of
lndusfry-supphed datc The covst esﬁrh'afeg fu:rn'ished hérein are bdsed on a general

runofF control model applied to each segment wi fh regord to the distributicn of affected

area sizes, soil absorbencxes, and the need for treatment chemicals. l‘n addition,

comparisons with such industry-supplied estimates as were available have been made.

Sixteen of the thirty-eight segménfs of this industry were found to have runoff

“control problems and to operate in unregulated states. The prepcnderonce of the control

cosfs were found to be concenfrclfed in only five mdusfry segmenfs - sand and gravel
mdusfnal sand, crushed stone, common clay and shale, and kaolin."™ Twenty-fwo
mdustry segments have runoff problems whefher or ot fheyoperafe inregulated states.

A summary of costs by commodity is glven in Table 1.




Table 1. Costs to,Control Runoff from the 10=Year Event

Capital, millions of dollors Annual Operating, mililens of dollars
Regulated Unregulated ' Regulated Unregulated
Commodity States States ~ Total States' . States Total
Dimension Stone 5.1 1.9 7.0 2,55 0.95 3.5
Crushed Stone 193.7 22.5 216.2 59.6 8.2 67.8
Send and Gravel (including 307.6 102 409.6 88.9 29.8 118.7
_ Industrial sand) ' :
ypsum 3.66 0.64 4.3 1. 0.2 1.2.
Asbestos and Wollastonle 0.226 0.034 0.26 0.09 0.02 0.11
Mica end Sericite . 0.1 0.41 0.51 0.171 0.029 0.2
Rock Salt *(2.9) - : *(0.15)
Phosphate Rock 0.032 0.073 0.105 0.014 0.021 0.035
Bentenite 0.295 0.425 0.72 0.169 0.221 0.39
Fire Clay 16.024 0.176 16.2 6.108 0.092 6.2
Fuller's Earth 1.128 0.132 1.26 0.613 0.057 0.67
Common Clay and Shale 40,618 3.182 43.8 18.185 1.415 19.6
Kaolin 30.203 0.097 30.3 8.018 0.032 8.05
Ball Clay 2.82 0.23 3.1 1.36 0.14 1.5
Feldsper -0.679 0.021 0.7 0.189 0.011 0.2
Tale, Soapstone, Steatite 0.513 0.087 0.6 0.253 0.037 0.34
and Pyrophyilite : o :
Lithium Minerals 0.18 0 0.18 0.048 0 0.048
Vermiculite 1.3 0 1.3 0.382 0 0.382
Burite 1.6 0 1.6 0.44 0 0.44
Aplite 0.57 0 0.57 0.12 0 0.12
Kyunite 0.18 0 0.18 0.056 0 0.056
Mineral Pigments 0.014 0 0.014 0.018 0 0.018
Tetal 606.742 131.957 738.699 188.329 41,275 229.604

*Not included in tokal; these are costs for covering storage piles rather than diversion,



SECTION I
INTRODUCTION

1.0 GENERAL DESCRIPTION OF INDUSTRY

There are 38 cﬁmmodify cafegoljies in mineral mining. and processing indusiries
which werevlsrudied for fhis.r_e.porf'.. These categories and correspc;ndin'g SIC codes are
listed in Tab!e.2. | o |

Of these categories, several are in areas where runoff does not pre_asen'f a problem.,
some are mined under ground and have no runoff, andvsevevral are in stafes with éurrent

seaiméntaficn and eroﬁion control laws. Mine sites in feg_ulated states have already
experienced a cost obligaﬁbn for runoff control. Commodities mined orﬂy in regulated
states include lifhidm minerals, vermiculite, barite, aplite, kyanite dhd mineral
pigments, These AIgng with the remaining 16 ca»te-gorieél !isfed below that have runoff

problems are those for which costs of runoff control and treatment are assessed:

Dimension Stone o Bentonite
Crushed Stone Fireclay
Construction Sand and Gravel Fuller's Eorth
and Industrial Sand Shale and Common Clcy
Gypsum Kaolin
Asbestos and Wollastomte Ball Clay
Mica and Sericite _ - Feldspar
Rock Shale Talc, Sf}:acltlnfe, Soopsonte,
Phosphate Rock | Prrophyllite



Table 2. Industry Categories and SIC Codes

Categories

Dimension Stone
Crushed Stone

Construction Sand and Gravel
Industrial Sand

Gypsum

Asphaltic Mmerals
Asbestos and Wollastonite
Lightweight Aggregates
Mica and Sericite

Barite

Fluorspar ,
Salines from Brme Lakes -
Borax

Potash ‘

Sodium Sulfate

Trona

Rock Salt

Phosphate Rock -

Frasch Sulfur

Mineral Pigments

Lithium Minerals
Benfonite

Magnesite

.Diatomite

Jade
*Novaculite

Fireclay

Fuller's Earth

Kyanite

Shale and Common Clay
Aplite’

Tripoli

Kaolin

Ball Clay

Feldspar

Talc, Steatite, Soapstone, Pyrophyllite
Garnet

Graphite

SIC Codes

1411
1422, 1423,
1429, 1499

1442

1446

1492

1499

1499

1499

1499
1472, 3295
1473, 3295

various

1474

1474

1474 .

1474

1476

1475

1477

1479

- 1479

1452

1459

1499

1499

1499

1453

1454

1459

1459

1499

1499

- 1455

1455

1459

1496

1499

1499



2.0 GENERAL DISCUSSION OF CURRENT STATE LEGISLATION
During the initial phase of this study it became apparent that many States had enacted

legislation within the past five years that regulated surface mining, reclamation procedures,’

erosion and sedimentation control, and relafed oEiecfives; Several 6fAfvhe trade os;ociaﬁoﬁs :
confirmed that 'opplicaﬁoﬁs, draiﬁage, plans 'miniﬁg and reclamation schedules, perform-
_~ ance bonds, and other regulatory information from both new and exnshng surface mining
operations.are requnred by a number of sfafes. A survey of apphcable state legislation is
. summcmzed in Table 3and in Fl gure l The summary shows that 38 states have current
|egis|aﬁon controlling r.unoff; erosion, or sﬂfanen, 2 stqfes are prepar_mg or encchng
similar legislation, and 10 s;fafes either have- no iegislation or -have not responded to fhe_.

- request for information.

An"analysis of these laws shows that mdnyehave similar, if not identical, lan guage |
, relohng to the confrol of runoff from dlsfurbed or aFfected areas. Almost all require permits
to |n|hafe or conhnue surface mining. These permlf apphccmons usually shpulate that the
operafor must present a satisfactory erosion and sednmen tation control plan. ln a ma|on ty
of cases, the water dnscharged is requured to meet fhe apphcable state water qucl ity |
regulahons. |
| Eleven states belong to ‘the In fersfcfe' Mining Compact wfﬁch fequires effective ‘pr.'o-
' grams for control of surface dnsfurbance. These states are Illinois, Indnuna, Kentucky,
'Maryland North Carohno, Oklahoma, Pennsylvcma, South Ccrolma, TenneSSee, Texas
and West Virginia. ' {
" The following excerpts of pertinent sections o{"' selected State Laws Will illusfrcte the

widespread:appliccbil_ify of these laws and regulations. to the control and treatment of runcff

from disturbed areas.



State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii.
Idaho
Ilinois
Indiana
- lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire

New, Jersey.
New Mexico.
New York
North Carolina
North Dakota
Ohio
Oklahoma

" Oregon
Pennsylvania

. Rhode Island
South Carolina
South Dakota -
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Table 3.

Surface Mining.

XXX XX

No Law
No Law

R

No Law

HKAHRRXXX

No Law

x

X (coal)
X

- X g
(drafting)
~(drafting)
X

X
Partial Law

X
No Law
X (coal)

X

p4
(o]
K= XIEXKHXXXXXXK HXXXXXX

State ’Legisvlql‘ion

. Water

XNXXX XX X % X

x

XXX X % X

XXX X

Dam

XX

oK

XXX X

'

XX

Pada



Alabama  "Alabama Surface Mining Act of 1969, Section VI, 4.
4. Divert water from the mining operation in a manner designed to reduce siltation,

erosion, or ofher damage to streams and natural water courses.

Arkadnsas . "Arkonsas Open Cut Land Reclamation Act, Reclamation Plc:n Procedures,

Act 236 oF 1971 ", Section 3. (h).

(h) "Affected land" means the area of land from whlch overburden hos baen removed
for open cut mmmg or upon whxch ove.rburden or refuse has been deposufed or bofh on or
~after the effechve date of thls Act.

Sepfion 6. (1)

() All refuse shall be disposed of in a,‘r"monner' designed to control siltation, erosion or

other damage to -sfreams and natural wafer.courses-, as best al‘.lowed by fhé soil condition of

the location involved.

'Col'orado : "Colorado Open Mining Lcmd Reclamcﬁon Act of 1973”' 92;-13-6 (])(F)
(f) All reFuse shall be disposed of in a manner that will confrol stream poHuhon,

UnS|ghfl|ness, or delefer:ous efFecfs from such reFuse, and wcfer From the mining operation

shall be diverted in a manner designed to control szlfahon, erosion, or other damage to

streams and natural watercourses.

Georgia "Georgia Surface Mmmg Act of 1968", "Mined Land Use Plan®
‘ (Subsection 6(a) amended by Acf No. 75(S B. No 3) approved
March 29 1971).
(b) to submlf Wlfh fhe cppllcohon for a llcense, a Mmed Land Use Plan which shc” :
be con5|sfenf with the |and use in the area of fhe mine and shall provide for reclamation of
the affected land. Once approved the operator will be reSponsible for completion of the

plan. Once a Mined Land Use Plan has been approved for a specnf'ed area to be mined, it

shull not have to be submmed anmmlly w:fh the cpphcohon For a hcense renewal. However,

7
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any new area to be affected or any change in an approved plant must be submiHe;J to the
Board for cﬁprova! as cm' amendment to an operator's Mined Land Use Plan.

(c) to file a bond ;Nifh the Board written by surety dppfoyed by the .BOGfd and au-thorized
to transact business in this State. The bond shall be fixed by the Board iﬁ an amount not less
than $100 nor more than $500 per ac-:re "or fraction fhe'reof. of the areavof affected land. The
bond sha“ be payuble to the Governor and condmoned upon the Falthul performance of the

requxremenrs set forfh in fhns Act and the rules and regulahons of the Bocrd Any operofor who
| has fulfulled cll of his obhgahons in occordance with his Mined Lond Use Plan. for three years
may be reheved of the fufure bonding requrremenfs imposed by this ActL at the discrstion of
the Board. However, any operator who v;o»lcfesqny of the provisions of this Act or the rules
andrégdlcrions 'o.‘f the Board, ox; who defébl-t‘s on his obligations under a Vpresenf Mined Land
“Use Plan or ony Mxned Land Use Plan fi !ed by him in the future, after being reheved of the
bonding requxrements |mposed by this AclL may be reqmred by the Board fo posf a new bond
for such perxod of time as the Board may defermme. Operqfors shall have the ophon of
posting bond, governmenf securmes, cosh or any combmchon fhereof on each mmed arec.

In determining fhe amount of bond, governmenf securities or cash w:fhm the above hm;fs, the
Boqrd shall take into cpnsnderahon‘ ibe chcx_‘acfer and_ nature of fhe_ ove_rburden, the future’
sv'ifdble Qse of the land involved and the'césf of reclamation to bé r_eq-u.i_red'. The bond,
‘government securities oricgsh shall be .held’b.y the Board until the affected land or any portion,
fhereéf'i's satisfactorily reclaim'ed, in the opinion of the Bocu:d Aaf whic;h time fh"e bond,.
government securmes or cash or porhon thereof shcll be ferrmnafed or re‘turned to the operator.’
An operator, upon approval oF an amended Mined Land Use Plan, shall’ f:le with the Board

the appropriate bond, govemnment securities or cash to cover fhe plan as amended unless

' _ofherWIse exempfed from bonding under provisions of fh:s Act. (Subsection 6(c) amended by

Act No. 75 (5.B. No. 3) approved March 19, 1971).



Kentucky  ""Department for Natural Resources and Environmental Protection, Title
: XXVI” Chapter 350, Strip Mining, 1966", 350 090 (2)(d)

(d) Impound, drain or freat all runoff water so as to reduce sqtlxerdéioﬁ, darﬁage fo
agricultural lands and pollution of sflreclms-ond ofher'wofers;

Regulation Il — Water Quality,- (2) Drainage.

(@) -quer which might drain into fhe stripping pit shall be infercepted above the
l}j'ghwall by diversion ditches and convé)}_ed by stable channels (Qesigned so they will not
erode) or éfher means to natﬁrcl or prepored .wufer-'coui'sé's unless fhe'DiAvisAion finds fhese
ditches Unneces,ary Such duiches shall be bunh of sufficient size and grade to handle the
runoff resulting from a once in ten ('IO) yecr storm evenf asa mmlmum.

~{e) Al dramage orlgmohng on fhe ared of land affected must meet the specifications

" in paragraph 1(c) herein or exit through treafment facilities in-accordance with paragraph 1,

Michigan "Mine Reclamation Acts — Act No. 92 of the Public Acts of 1970 as amended
' by Act No. 123 of the Pubhc Acts of 1972, Section 3. (a).

(a) ‘The slopmg, ferrocmg or other pracncal freatment of sfockplles and fallmgs basms
~ where erosion is occurring or is hkely to occur whlch resulfs or may result in- m|ury or damage
to fish and wdthe, the pollution of pubhc wcfers, of which is causing or mlght cause m]ury

to the property or person of others. :

Hlinois- -~ ™ Surface-Mined Land Conservation and Reclamation Act, P.A. 77-1568",
_ effechve Sepf 17, 1971. Ruie 1105 - Wafer lmpoundments

Al runoff water shaH be |mpounded dramed or freafed so as to reduce soil erosion,
damage to unmined lands and ‘the pollution of streams and other waters. The operafor_shcll
f.Consv'trucl' in accordance with Cﬁapter 15 of these Rules and Reguhlafions éorfh dams, where.
~lakes méy be formed, in accordance with séund engineéring pracfice§ if necessary to impound
waters, pl;ovided the formation of the lakes or po;'\ds will not interfere with underground or

other mining operations; other subsequent uses of the area approved by the Department, or

10



- damage adjoining proverty. Such water impoundments shall be approved by the Department
based on the expected ob:!xfy of the fakes or ponds to supporf desirable aquohc life and
shall have minimum depths in accordonce with standards for fish stocking in the various areas

of the State recommended by the De_pa_rfmenf,

North Carolina  "The Mining Act of 1971", 74.48 Purposes 74.51 Denial of Permit.

74.48, Purposes ——The ‘purposes of this Article are to prov:de

(1) That the usefulness, productivity, and scenic values of all lands and wqferé
“involved in _min-ing' within fhe- State will receive:the greatest prac{ic-al‘ degree of protection
and restoration.

| (2)  That from June .'H 1971 no minin'g sha" be carried on in fh"e State. unléss plans

for such mining include reasonable plovxsxons for protection of the surroundmg env:ronmenf
cnd for reclcmqhon of the area of land affected by mining. (1 971, c. 545,s. 3.).

74.57 . Denial of Pérmff

) That the operation will.h_c‘lve unduly adverse effects on wi,ldlifé_ or fresh \'/ofer;_.
eémariﬁe, or mcriné f'sheries; | | | |

(3) That the operahon will v:olcfe sfandards of air quality, surface water oﬁahty,v or
ground water quality which have been promulgafed by the Deparfmenf of Wafer and Air
Resourc,es,

(6) That previous experience with similar operations indicates a substantial possibility .
ﬂ_icﬂ' the op_erafionvwiﬂ result iﬁ substantial deposifs__of sediment in sfre'am beds or tckes,' '

Handslides, or acid water pollution;

Oklahoma "The Mining Lands Reclamation Act, 1971%, Rules and Regulahons, Page 'l'l

().
(c) Impound, drain or treat all runoff water so as to reduce soil erosion, damage to

grazing and agricultural lands, and pollution of subsurface waters;

1



Pennsylvania  "Surface Mining Co'nserAv'olion and Reclamation Act, Mov. 1971", Section 1,
. Purpose; Section 4 (2) k).

.Section 1. Purpose of Acf — This act shall be deemed to be an exercise of the police’
powers of the Commonweolfh for the general welfare of the people of the Commonweahh by
provxdmg for the conservcxhon and lmprovemenf of areas of land affected in the surface mxmng
'of bxtummous and anthracite coal cnd mefclhc and nonmefu”:c mmerols, to cnd thereby in
the protechon of birds and wild hfe, to enhcnce the value of such lond for taxation, to decrecse

' soil erosion, to aid in the prevenhon of the pollution of rivers and streams, to prevent ond
'ellmmafe hazards to health and safefy, to prevent combustion of unmmed coal, and genera[!y
to xmprove the use and enjoyment of said lands.’ (Amended November 30 1971 Act No.
1 47.)

Sechon 4. (2) K. The cpphcahon shall also set forth the manner in wh:ch the operafor
plans to divert surface water from drammg into the pit and the manner in whlch he plans to
prevenf water from accumulating in the pit. No approvcl sholl be granted unless the plan’
provides for a prcchcab!e method of ovondmg acid mine drainage and prevenhng ovmdcble
silfotion or other s_fream pollution. Failure to prevent water from draining info or accumy-
l_aﬂng. in fhe pff,’ or to prevent stream po”uﬁon, during susfcce mining .or inereaffer, shall
render the operator liable to the sancﬁ',o.ns.ond penaliies provided in fhisocf and in "The Clean
Streams Law," and Ash_a‘ll be cause for s-evocation of any approval, license or permit issued by

: fnedeparfmenf:ef the o;'aerjafor..
4Subchapfer E.  Surface Non-Coal Mining Operations, 77.101. Reqbiremenfs.
| (c) Water Quality Criteria |
.(]_4) The permittee shall take all necessary measures to prevent the discharge
of avoidable‘silt, clay or other fines associated with the operation into fheAre'ce.iving stream.
These preea'urions may include planting or vegetation, construction of setﬂing ponds, and
“freatment, if necessary to meet the current erosion and sediment control regulations of the

Department.
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| (15) Any discharges emanating from the surface mine operation shall be in com-
pliance yﬁ th the requirements of the Act of June 22, 1937 as amended, P.L. 1987, “The
Clean Streams qu"‘cmd Department regulations applicable to water quality criteria and water
pollu_'tio'n control.
(d) Drainage

(1 6) AH surface water which might drain into the surface mine p.if'-ShCl-” be

m’rercepfed by dlversmn dlfches and conveyed to natural wofercourses outside the surface
- mining operchon. Such conveycnce shall be built oF sufﬁc:ent size and grade to prevent
"overﬂow into any mine workmgs. Alternate surface water confrol measures will be approved
“on their own merit,

(17) In the process of surface mining, the permiﬁee shall be responsible for all
mpoundmenfs oF water encoun’rered and shall take necessary action to prevent discharge of
water not meehng d15chorge standards.

(18) After mining has been completed, the permlftee shall. promptly complete

~ the mine closure procedures set forth in the approved reclcmahon plan.
19 A” water shall be directed through a collection bos:n:for_ecch point of
* discharge, cc_;ﬁsffucred of sufficient size for settling prior to aiscﬁcrge, unless.,"wafer quality’
indicates otherwise.
(e) Treatment -
| (20) All dischcrges from processing 'plonfs'. which are integrated with and part
, -of an operahon shall meef minimum discharge standards and be covered by a permur

(21) Discharges fn om processing plcnfs which are not mfegrated with or part
of a permitted operation and are therefore not covered by a permit, shall apply for and
‘Teceive an l.ndusfricl/ Waste Permit from the Depcrtmenfv prior to operation.

(22) When treatment facilities a.re a part of f.hé approved pla.n of drainage, such
facilities shalli be constructed, inspected and approved by the Department and ready for

operation prior to the initiation of mining.

13



(23) Where a treatment facility is required, it sholl'be maintained in proper
working condition and operated cééording to fhé- Opprox:/ed design so that ivf performs the
f;)ncfions for which it was infended.

. (24) The permittee shall conduct such tests and/or shall ihsfa“ such equipment
for continuous méniforing as are redsonahly neéessary to assure conf-inubus satisfactory operation
of ,_thé treatment facilities.

(2'5)"-‘Th..e permi.ffee shall employ personnel who are qualified by training and/or

: expel;_iencg _fo operate and ma‘infcﬁn‘ the fféatment facilities.

V' (26)v Tl;eafmen"f _w»orks.shal-l beudesi‘gned"on'd constructed to the satisfaction of a
quali.fied préfessional éhgi_neer or_reg'isfer—éd surveyor. Cor;strucfion shall be‘in‘a_cc>or'd‘cmce
'w‘ilth the cppréved pléns, designs,- and other data cﬁd plans as >dppr0\./ed”, 6nd fhe-bco.wdi‘ﬁ(‘:n.s ‘
of thg permit.

- (27) ‘During construction of treatment facilities, no chnges shall be made from
the aﬁproved plqns, de'signs',- and other data unless the permittee shall first r‘e'ceive wriften :
oppjréycl fdr‘ each such revision frorr; ‘fhe bepcrf;nenf.

(28) Monfhlly operaﬁgn‘ réporfs of the treatment chiliﬁes_hoving a discharge to
a §fream shall be submitted to the Depqrfmérif i'f reqz;ired b} the De.partmenf._. Such reports
shall be submitted pr'omp‘fly‘cffer' the end of each month on férnis provided by the

Department.

_Sou‘fh. Carolina "Thé‘ South C_crolrin'q VMining Act,. 1973" - Section 6.
The Depﬁrfment shall dény such p.er'mif;upon ﬁnciing: | |
(c) That the operdfioﬁ wi" violéfe standards of air quality, surface water quality, or
gréund water quality which have been promulgated by the Sout};n Carolinﬁ Pollufion_ Control
Authoriry;‘ ' - |
(f) That previous experience with similar operations indicores‘o .subsfan‘ﬁc'xl possibility‘
that fHe operation will result in subsfanfidl déposits of sediment in stream beds or lakes, |

landslides, or acid water pollution;

14



Tennessee “Surfoce'Minipg Law, 1972, Regulations. 11.14 - Water Conirol

The water flow from the mine area and houl rozds shall be c;)n._trollrc"d to minimize soil
erosion dcmbge to other lands and pol!qficn of streams or ofher vaters. This may include
construction of checks, impo-undmenrs, silt=trap dams, and viater bars in conjunction with

other confrol measures as required. "All sediment control. structures shall be constructed

according to criteria contained in the Drainage Handbook for Surface Mining published by

the Depcrtmehf of Conservation.. .

Utah "Uté)h Mined Land Reclqmcﬁon Ac_t, 197 ", Section 15.

(b) To Vmir»ﬁmi-ze or pre\)enf presé’nt and fufure on-site or off-site environmental
degradation v-_caused .by mining ope‘ra.ﬁ'_ons‘ to }he e’co:fog.ic_ and hydrologic fegimés and to meet
other perfinenf'sféfe and federal regarding air and water quality ;fondards'cﬁa health and -

safety criteria.

-West' Virginia  "Surface Mining Reclamation Law,' 1972, Regulc_!ﬁons, .Sec:ﬁon _7;

7.01 Drainage Plan = There ~shq” be spgmiffed with the application for su-rface'mining
@ drainagé plan which wi”.#kow the proposed method of dra.inage on and away from the area of
land. to be disturbed. . Said pld'nlshcll indicate i‘he dAirecfional_ flow of v'vc:ter,.fcpnsfrucfed
- drainways, n,aifpral waterways Osed for dfcinagé, streams Qf_'fribpfarfes ‘récéi?iﬁg or fé receive
- this dischargé, location of sediment da}ns and other silf're_tc.rding'srrucfurevs, location éf'qll-
' Awa.fe.r.' test sites, tr_ea_tmént‘and all other data as mdy Ee required.
7B.01 Sediment Control - Embankment type sediment dams or excavated sediment ponds

will be constructed in appropr'ic:fe\loc_:aﬁons in order to control sedim_enfqﬁonA.. All such
. impo'Ondr.nenfs shall have a minimum capacity to store .125 acre-ft /acre of _disturbed.(.nrec in
the watershed. This disturbed area will include all land offec;ted by previous operations that
is not presently stabilized .ond all land that will be affected throughout the life of the permit.

Design criteria and consiruction specifications for embankment type sediment dams, excavated

15



sediment ponds and other water retarding structures will be found in the "Drainage Hondb‘o‘ok
for Surface Mining." "

7C.01 Water Quality Control = All reasonable measures shall .b-e taken to infercept'
all surface vater by the use of diversions, col\/ex'rs ond drainoge ditches or other methods
to F;rev‘en'r.\'vcter from entering the pit area. All water cccumulofion info"the pit shall -be

removed as ropxdly as possuble w;fh due recogmhon to water quality reqmremenfs. All water

*

dlschmged Fro'n the permlt area is to be momfc)! ed dal!y by the operator and a written record
of fhe feshng dai‘es and Qnolyhcql datc shall be kal current cnd made cvalloble for inspection.
A monthly compllahon oF the - Foxegomg mformahon wn“ be submntfed monfhly to the Chief of
the Reclamahon Division. Any freatment works necessory to meet ' cdequafe treatmenf" sholl.
be approved by the Division of Wafer Resovrces. The water leovmg fhe permn area wnll not
lower the water quality of the river, stream or drc:mway into which it is dxschorged below
the water qualﬁy standards established for such river, stream or drainway. In general,
- the following values or conditions are the minimum occepfed.stcnda‘rds for water l-eoving the
permit area: |
1. pH=-5.5109.0;
2, Tron = 10 m.iHigrams per liter or.less;
3.’- Turbldnfy - nof more than 1 OOO Jackson Units (J U ) of turbxdlfy Four hours
' following a malor precxp:fuhon event and not more than 200 J.u. after 24 hours.
" {Major precipifcﬁon event - one-half mch of rainfall in 30 mmnfes )
Wafer tests shall be taken before surface mining operations begin ond the resulfs of
these tesfs will be shown on the “drainage plan" map. The location for theseprelimincry
fesfs.. will be: |
| 1. | On na!'urel drdinwa?s above proposed surface 'mining-operaﬁons;
2. On natural drainways below proposed surface mining operation at or near the

affected drainage area boundary;

16.



3.  On natural drainways upstream from the mouth of a natural druinway affected

by surface nrining.

The fourteen state laws quofcd above provide a spectrum of typlcol legislation.
Sections reoardmg enforcement have not been quoted, but-tend to rely on penodlc rcporfs,
‘inspections, and fines for v:olahons. In almost all ca_ses, performonce bonds are required
to-assure completion of the opproved plone.'

- As a result of this wrdespreod trend to enact State leglslahon confrollmg erosion cnd
runoff fro'n mmmg operohons, a subsfanhcl percewtoge of cll non-metallic mineral process—- '
ors have already. comp!efed or mmofed progroms for diverting, controlling, collechng, and
treahng runoff from areas dnsfurbed by mining cmd covered w:fh overburden. In some cate-
gories in the mmeral mining mdusrry, all meomngful produchon is from regulated states.

In all categories, a substantial percenfoge of produchon is from such sfofes. It is therefore

evident that the economic lmpcct of federal standards will only be felt by producers in non-

regulated states. In most categories fhese producers will represenf a relohvely modesf

" percentage of the fotal category, and fhe economic. impact on each such category will
therefore be proporhoncl to such percen foge. However, costs were developed for produchon
of commodmes in all states except those whrch for climatic reasons or mmmg methods used -
have no runoff problems. A range of cosfs are given from fhe percenfage in unregulcfed states
to the rofdl for regulated and unregulated states.

Appendix A is a summary of state surface mining and mined land reclamation laws

‘prepared by the Buredu of Mines.
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3.0 COST DEVELOPMENT METHODOLOGY

The purpose of this report is to present engineering cost estimates for diversion, total
containment or treatment of ramfall runoff for sediment control in the mmeral mining and
processmg mdush'les. The eshmates were based on dafa accumulafed from industry, engineer-
ing sources and various reporfs by the EPA the Sonl Conservcnon Service and the Nchoncl
Weather Burea.u. Other sources of useful information were the md_lvudual state mining Iows,
sédimentafion and erosion control laws wheré they existed, dam construction specifications
and wafer nghi‘s iaws where cpphccble. ‘More rhan 40 site visits were made to gather first-
hand information on the fypes of problems assocacfed with runoff control at spec:Fc mine
sites. .

Cosf analysis was based on eshmotes from a uniform runoff- confrol and treatment model
thal' iook into account the variety of rcmfall mfensmes, disturbed area SIzes, and local
geological features. Where avcnlable, these were compared to’ eshmafes furnished by industry
for specific mine sites. The generahzed model mcludes- the dxsturbed orec whlch encom-
passes the active mine site*, fufure working site, ore s.orage plles and overburden and
‘tcuhngs piles, ramfall events for spec:f’c s:fes, and fhe so:l fypes which determine fhe
amount of rainfall absorbed and the amount which runs off. 1t is rec.ogmzed that this
model.cannot account for some exceptions in these Enining industries. ,Howe\‘/e-r.,' it does
serves as a conservchve gundelme to assess cosfs af a malorlfy of the mmes snes. Excep-
ﬂons, such as salt and phosphafe roak are assessed individually in the report.

Both capital and annual operating cost range's‘wére developed for disturbed areas
ranging from 2 to 200 hecfares (5 to 500 acres), for rainfa" events rangiExg grom 5 to 30.5
cm (21012 in), and For soil types and saturation conditions with runoff facfors rangmg
from less than 10 to 90 percent. The following discussion includes the cost elements,
assumptions and rahonole which served as the bases for computing costs WHiEh were then

interpolated to specific regions and commodities.

*For high wall quarries, where the pit area contains direct rainfall {which becomes mine dis-
charge), the active mine area is reduced by the pit area.
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A conservative model runoff control and treatment system was designed to develop
capital and operating costs for the subcategories for -%ich site~by-site costs were not
available or reasonable to esﬁrﬁefe. This model was generalized in the sense that it was
designed to apply to a wide range of disturbed dreas, severity of rainfall*, and soil
absorbency** - ground cover sifuq‘tio‘ns. The basic elements of thehodel consistedﬁ of:

- exclusion.a'nd diversion of all ruﬁ'-in of uncontaminated water at the
affected o‘rea perimefer by means of ditches and dikes,_.
- collechon of all runoff wnthm the dlsfurbed area
segregcnon of runoff ﬁ'om mine (pit) water
— conduction of the collected runoff via dnfches through small shllmg
basins to reduce sediment load to a seﬂ'lmg lagoon system, ccnpable of
- floceulation freatmenf, lfnecessary.'

Th’e sedimentation lagoon system discussed below is based on an earfhen impound-
. ment for runoff of the 10~ and 25-yecr, 24-hour evenf. It is fu;’ther a sysfem to confrol
and treat all ofher storm runoff that is smaller in amount than the 10~ or 25—yeur event
runoff. Beside providing for this impoundment, the principal lagoon also contains at
a" tinies a relatively srecll amounf of water that is the normel week-by-week runoff
and direct precnplfcnon that is being retained for at least 24 hours prior.to dlscharge. |
The volume of pond allocated for thls function was sized conservehvely as equal to .

- the volume of runoff from a one-vear 24-'nour event. Th< !ngoon must be maintained
| wﬂ'h a freeboard that w:ll occommodofe the runoff from the 10- and 25-year event,
_ collected from the "onsturbed area," plus direct pond mfa!l. The lagoon design volume
consisted of these two volumes plus safefy factor freeboard plus an upstream prefreat..-
ment pond or basin. N
" The prfncipal lagoon is designed to not overflow its spillway except when rainfall

6ccurs that is in excess of the 10~ and 25-year event. Discharge of the treated runoff up to

*See Appendix B.
**As characterized by USDA-5CS. See paragraph below.

19



the amounts of these events are Ey batch release when the prof)er_ degree of clarification
has been attained. | | | | |

. Included in the "disturbed area” ?xre the disﬂ:rbe_d land adjacent to the mfne or pit,
the overburden piles, grout piles and ”femporcry ore storage piles that are configuouﬁ to
the mine, as well as the diversion ditchés and dikes for runoff control. The general
characteristics of the model control system are shown in the sketch of Figure 2.’

A significant conservative element of this funoff model is the perimeter exclusion

«and diversion of uncontaminated run=in water. Although this is only one of several ways
of dealing with runoff water that origiﬁafes outside the "disturbed area" of the mine and
hence is "unc_:onfafn?nafed“- prior to entry into the disturBed area, this control .mefh"od' .al.lows
the model costs f§ be developed feloﬁvel); independent of the fqpégr_aph}r of the territory
surroﬁnding fHe mine site. ‘Th_us, a mine site which might normally ekperience fhé overfiow
of the runoff of a large watershed would‘, in this model, be cffecfed only by the direct
rainfall within thve affected mine area because of the segregation.

3.1 Design Elements

The design of the runoff control and treatment elements, the ditches, dikes, and

laéodns v;ere then related princi[;)qHy to two important remcini‘nrg; variables:

— the size of the included disturbed area

— ti':é amount of runoff to be accommodated. - |
The size of the disl:urbed area affects r.\ofl only the crﬁ_ounf of runoff water 'geﬁerafed_ but also
the length of fHe.exclusion and collection dikes and ditches. The amount of runoff collected
is further affected in major ways by both the intensity of the local rainfall and the absorb- - -
ency of the soil in the affected area. For the purposes of this sfbdy, the size of the treatment

system was based on the 10~ or 25-year, 24~hour rainfall event rather than normal rainfall,

The lagoon system was designed to collect and treat by sedimentation for a minimum of
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24 hours retention time rainfall normally experience(i by the locality, and Ffurther, to have
freeboard capable of impounding the 24-hour event rainfall for sedimentation fredfm_enf |
prior to discharge. The treatment consisted of a minimum 24-hour lagoon retention with or
without addition of flocculants, prior to discharge. Water in exce;ss of the 24-hour event
overflows the lagoon wifhouf treatment. | |

A smgle level of ﬂocculanf treatment was mcluded in the model for those mine sites
situations | in whnch the runoff is believed to confcnn mgmf'conf amounfs of colloidal or
otherwise difficult-to-settle materials. |

3.2 Soil Absorbency

leferences in absorbency of the disturbed areas were allowed for in the model by
provudmg for four absorbency condmons relcted to the four hydrologlc sall groups of the Soil
v Conservahon Serv:ce (USDA). These USDA hydrologic soil groups, occordmg to fhe:r infi l-b
frahon and fransmnssuon rates, are:
Group A (Low runoff pofenhcl) Sonls havnng hlgh mf‘ltrahon rates even when fhoroughly:
wetted. These consnsf chiefly of deep, we” to excesswely dramed sands or
: gravels. These sonls have a high rate of water transmission in fhaf water readily.
passes through fhem,
Group B Soils having moderate mFlfrchon rates when fhoroughly wéﬂ*ed These consist
chlefly of moderately deep to deep, moderately well to well drained souls with
- moderately fine f§ moderafiely coarse textures. These soils have a méderafe
- rate of wafér f(ansrif_ission .
Group C  Soils having slow fnﬁlfrafion rates when thoroughly weﬂéd. These consist
chiefly of soils with a layer that impede.s dowﬁward movemenf of water or séil_s
with moderately fine to ﬁne texture. These soils ha\)g a slow rate‘ of water -

transmission.
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Group D (High runoff potential). Soils having very slow infiltration rates when
thoroughly wetted. These consist chiefly of clay soil.svwifh a high swe"ing
potential, soils with a permanent high water table, soils with claypan of
clay layer at or near the surface, and shallow soi Is over n.early impervious
maferial These soils have a very slow 'rcnfe of water fransmissieﬁ .
The sonl, its cover, and its hydrologlc condition, in most cases, affect the volume of
. runoff more than any other smgle factor. The hydrologic condition of the soil is determined
by its mo;sfure confenf at the time of the sform, its humus and orgomc con tent, its |
femperature, and whether or not it is frozen. The soil cover condition for the dlsfurbed area
was assumed to be. equnvalent to a combination of culhvafed land with conservation treatment
‘plus roads in order to relate soil group to runoff pofenhol The assumed relahon befween
v infehsify of rainfall,’ soil condition, and resultant runoff is shown in Figure 3. Soil condifione
A, B, C and D refer to the A to D hydrologic soil éroups with the soil cover condition as -sfa'ted
ﬁaboveb. |

3.3 Cost Elements

Cost information contained in this report was assembled directly from industry, engineer-
ing firms, government sources, and published literature. Where possible, unit costs are based

on data from actual installations in this industry .

3.3.1 Interest Costs and Equity Financing Charges

Capital investment estimates for this study have been based on 10 percent cost
of capital, representing a composite number for interest paid or return on investment required.

3.3.2 Time Basis for Costs -

~ Al cost estimates are based on August 1972 prices and, when necessary, have

been adjusted to this basis using the chemlccl engineering plcnf cost index.
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3.3.3 Useful Service Life

The useful service life of equipment varies depending on the nature of the
equipment and process involved, its use pattern, maintenance care and numerous other
factors. Individual companies may apply service hves based- on their actual experlencc
for internal amortization. Internal Revenue Service provx"es cu&dehnes for tax purposes
which are intended to cpproximcfe average experience.

Based on discussions with indusiry and 'cbndeﬁ#ed IRS gufaéline inform;:ﬁon,
the Followi}iQ useful service life.vah-Jeis ha'yé been used: |

chemical treatment equipment 10 years
| poﬁds, lined and unlined 20 years
3.3:4 Depreciation

The economic value of équip;’r':_en.f and treatment facilities decreases-over its
-Servic.e life. At the end of the usefuf life,- it is usually o:ésumed that the salvage or recovery
value b.eco'me‘s zero. For IRS tax pﬁrposes or .inf.ema} deprecioﬁoﬁ provisions, straight line,

: or decelerated write~off schedules may be used. Sf_rcxig'nf I_ipe d"epreciqﬁ.on was used solely
in .ﬂ.ﬁs report., |

3.3. ‘5 Capftal Costs

CGplfClI costs are defined as a“ front-end ouf-of—pockef expend:tures for pro—-

' wdmg runoff treatmenf cznd confrol fccnhhes. : Thcse costs mclude equlpmeni' consfruchon
und msfu“chon bunldmgs and servlces. No extra costs for contingencies were mcluded in fhe
CQplfal eshmates.

3.3.6 Annudl Coplfal Cosfs

Most |f not all of the capital costs are accrued durmg the yecr or two prior to’
actual use of the facility. This present worth sum can be converted to equivalent uniform

annual disbursements by uhllzmg the Capital Recovery Factor Method:
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Y

i (1 + i)nth power
(I i)nth power - l

Uniform Annual Disbursement

Where P = present value (ecpiral expendifure), i = interest rate.
%/3100, n = uscful li.fe in years
For lago‘ons, which are es§umed to have a 20-year useful life, the UAD is 11.8 percent
and for chemical treatment equipment, with an assumed UseFul life of 10 year.s,. itis16.3
percent. .
3.3.7 Land Costs

;L'cxnd used for runoff crollection}-diversioh or treatment facilities requires -
- removal of the lcmd} from ofher economic use. This \f/aé ta ken into account by ossuming'
10 percent inferesfio'l land iuse.d fer rbnofF frecfrﬁen‘f cnd control. It was also assumed fhof -V
the full value of the land is recoverable. Land was cosfed at $'l ,750/ha ($700/oc) This
land consnsfs in the main of the land occpred by the diversion and collection ditches and
dlkes cnd by the sedimentation lagoen system. —

3.3.8 Operating Expense§

Annual costs of operchng the treatment chnhhes mclude labor, supervnsxon,
: materlols, maintenance, fcxes, msurcncc and power and energy Operahng cosfs combmed
thh annualized capital costs give the fofal annual costs for treatment operations.  No interest cost
was included for operaﬁng (working) capital. Since working cqpifal mighf be assumed to
| be one sxxth to one third of annual operahng costs (excludmg deprec:ahon), cbour 1-2 per-
cent of fofol operchng costs might be involved, This is considered to be well within the:
“accuracy of the estimates. |

| 13.3.9 Operating Cost Basis

The three paromefers whlch affect operahng as well as ccpltcl costs are
disturbed area, soil type, and rainfall. The dlsturbed areas were ossumed to range from 2 to

200 ha (5 fo_500 ac) and the rainfall events were assumed fo range from 0.8 to 30 cm
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(2 to 12 inches). The dn.nual operating costs include the following elements:
— cost of capital
~ cost of land.
- cost of 6pératin§ icbor
— cost of pond Adredging
- = cost of flocculé::-nf o
The annual capital is the Uniform Annual Disbdr’semgnt (UAD) of the capital
_cost,
The cost of Iapd was derived by assuming 10 percent interest on invested
capital in land oédupied_bofh by treatment ponds and by diversion ditches and dikes.
Land costs were_c:s&umed to be $1,750/ha ($700/qc). The pond acreage was calculated by -
‘defermining the dppropriofe'lcgoon volurﬁé and dfviding by an assumecf cfepth of 3 meters
(10 feet). The acreugé used in dive’rsion ditches cna dikes was a prodﬁcf of the Iengf-h deter-
mmed by the model times a width of 12 mefers (40 feef) - The sum of these gives the total
area tied up in fhe co”echon and treatment of runofF The total land cost is0.70 times
$1,750 ha ($700/cc times the area involved in the treafment system. | |
" The cost of pond dredging depends on the amount of sedlmenr accumulcfed and
the sforaée capacity of the pond. To defermme this cost, we made the fo“owmg |
Ossumphons--
- frequency of dredging is once per year, as crmlmmum
 =ra cost of $0.66 per cu m ($0 50 per cu yd) of dredged mcfenol is based on
excavauon values furnished by mdusfry '
~ the amount of moferla_l settled is 1,000 ppm
~— the éroporfional?fy factor between the annual rainfall and the 24-hour

" event runoffis 7.5
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— the average annual rainfall has 20 percent runoff

— the average 24-hour event has 50 peréeﬁr runoff -
Therefore, the cost of pond dredging equals the cost per cubic meter (cubic yard):of dredged
material times the pond volume times the concentration of suspended solids times the propor- -
. tionality factor times the rdﬁo. of annual rainfall rqnoff to 24-hour event runoff. |
‘ln cases where chemical ffeatment is necéssary to facilitate seﬂling} the cost
" of fIOccul'a'nf is added to the annual ope-raﬁhg costs. These c.:osfs afe assumed to be $0.085
A'per 1,000 liters; ($0.32 per 1,000 gallons) of water treated.

The cost of labor incfudes the cost to monitor the quah’fy of the efﬂuenf and

the cost to adjust cnd maintain the runoff control ponds.  The monitoring was assumed to
. requnre 4 hours per ‘week for collecting a composxfe sample and 2 hours per week for mnscel-A

Ianequs'work. This amounts to 312 hours per year. For maintenance, one mcn-day per
- \'Neek';'qmbunﬁng to 416 mar- hour's_ per year was 'oss-ur;1e;‘i. The c'osfs-were calculated by -'
aéﬁdmfng $10 per ho'ur. 65 an éffecﬁve.labor rate including overhéad, fringes qndnéupes;visioxlw.
The cost to aﬁalyze sarﬁplés was assumed to be $]6 éer sample and this cost was qdd_ed. to give’
a total fi?e-d‘cost of labor.

| Additional labor costs are incurred when flocculation is required. The labor
Arequiredj for the chemical qddiﬁon was assumed to be porporﬁévnc’l i"o th-ea ‘crﬁouhf of normal
rupoff. It was furfher assqmed fhar_th is was norrﬁal runoff was propdrﬁd_'tal .fé the 24-hour
event l;unofF. The effective labor rate is the same Aas' qbove, $10 per hour i_ncldding fringes,
overhead cmd. supervision. The labor necessary was assumed to be 2 man—hours [:Jef; month
fora 0.5 »cmA(O.2 in) runbff, and pfoporﬁono“y more qu‘greofer'c.:mvounts of rﬁnofﬁ
. [n sun;nmgry, the total annual c;peroﬁng costs are a sum';f the -cost of coéifal,

the cost of land, the cost of operating labor and the cost of pond dredging. Where

flocculant is added, the additional capital costs, additional labor costs and the cost of the
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flocculant were included. These estimates gave annual operating:costs per site ranging
from $8,700 to $362,000 without flocculation. Cost curves derived from the cost model

as described above are given in Appendix C.

3.4 .Sensiﬁvify of the Model Costs to Lagoon Retention Time.
| _ Since the .model, lagoon sysfém is cnz impoundmenf for the 10~ or 25fyeor

§vénf runoff, it has the c_aquilify of retaining for an ihdefiﬁite_period o{‘; tirﬁe the runoff

~ from any é-\'f,ent ué to and including the 'IO.-. to 25—yeér c.av-entA.» This is normﬁl_!y true becau.se
the probability of any substantial 6ddffional rainfall occ;u'n:ing within 6 pe%:riod of time .equdl

to the desired rétenﬁoin’t‘ime of’rer-c 7}0- _of 25-).'e_‘ar" év'ent;fsAext.remely low“.' The simple
éritefion of 24~hour retention of any runoff up éo} fHe 10- or 25—y'ecf -ever;l.t was @ssumed_ in
’t.h‘is sft.;d);. The probability of attaining this re.afenﬁvo.n tfmé wiﬂ;- the modél l;gqon system
under the oéerafl;ng' condi.‘i;'ms'prescribec} is very high. S'incAer the priﬁcipal iagooh is in
.fa"cf.o conseryaﬁve[y désiénéd imééundment-, it is not'néces‘so;y fq_vop.e‘rafi _vs./i_fh' ;:onfinuoqs

| disv;:Barge .Vunq'_.er cny.céndi’ri'ons exce.'p.f those exceeding-fhé ld--.orz 25-yecrevenf »Proper

- attention to periodic'[.:).ump 'down'csn' batch're'.lecse' ofv tBe nbfmﬁl runoff should‘insure thcxf.

- any vredsqndrble refenff.on time can be méfnfcfned without a-ffecfi"ng -<‘:osfs.>

3.5 Sensitivity of the Model Costs to the Design Rainfall Event

ons (*djds) isa major fraction of i"ne

"t-ofal'cap'i'fcl c'ésf for f'ni_s modelled control and treaf'me‘nt.sysfem., ranging fror;z 15t0 75 pér-'
‘cent across thé raﬁge'of runoff capacities considered ir;n the model. -Pon.d cdhsrru;ﬁtion cost
is ﬁxéd_ in the model by pond volume. In turn, pond volume is deférmined 'principally- by
the qmounrl'.‘of run'oFF'fr‘om‘fhe 24-hour event selected fér limitations. Strictly speaking the
model was designed to.be valid in the 10~ and 25-year ey.entvrcnge:‘because of the assumed

proportionalities in minfal[ amounts. . The 25-year event on the average is approximately
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20 percent larger than the 10-year event, and the corresﬁonding runoff 30 to 35 percent
| larger, depending on soil co‘ndir%ons. Therefore, .fbe corresponding pond system woqld be
also approximately 30 to 35 percent larger, but the cost to coﬁsfruéf only about 23 percent
~higher on the avérage. |
If it \;vere .desired to limit runoff only up to the one-year, 24-hour event, the

mode!l would have. to be altered. The oﬁe—year, 24-hour event is approximately 55 per

i;‘_er;f q;s lérge os _4the‘ 10-year eve.nf on: thg dverag'e., (See Figuré 4.) Thé:‘corr.esbonding runoff’
would be 25 to 35 per cent as large as the 10—yéqr event runoff, ciependihg_oh soil éonditiohs;
Altering f%e model so that the freebodfd in _ekcess ‘6f norml'op.erc\ﬁon is adequate to c‘;ohth'in'r |
>only_ the one-year .eve'nf-rv'unoff be%or:e overflow w-o'ul‘d- r'es-t.‘nlt-in a sedin;nenfqﬁon pond sysfem -
volume that is about 50 pér ce{n‘tic.)f thé 10~year everﬁ pond system volum"e?._- The correspondihg
;onsfrdcﬁbn cost would be approximately 60 bef cénf of’tho.t sfzéd to ééhfain the lO-yecr
event. The differences in.pond construction éosf affecf_fbtq I @pitol and operating costs
~derived from fhe runoff coéff- mgdel. The fo”qwing summdrizes_uthle approxfmafre r?::nge of
effects of this cost variance or;.d fh?zf of the 25;-yecr événf relotfve to the-QOst- :6f lO—yec-r,- '

24~hour event-sized systerns:

' ~ change.in .. change in -

to impound: capital cost ~ operating cost .
254y_edr; 24~hour event +3 to +1 7% 40,6 to+] 5%
1-year, 24-hour event -6 to -30% "~ =1.510 .-'25%

3.6 Se.néiﬁlxlzi.fy of thle quel' Costs to Sediment Lo'a%J g

| Séaimenr is picked up by runoff water movipAg across disfurbéd land, and the
greater fEe slope, the more sedimeniL pickup would be expected. The major effects of
to'pog.raphy w.eré excluded from the model by the use of div.ersion ditches to prevent run-in

- from surrounding watershed. An initial assumption was made that a sediment load of
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1,000 ppm was removed in the lagoon from the runoff water co”ecrec! orri'he disturbed
mfning and processirlg area. The cosfs',of dredging fhi; sediment load rangjed from 0.002

to 0.4 per cent of fhe annual operdf‘ir\g costs. . This is-a ve_r’y minor cos:f fraction and
further refinement of the model by including a slepefo.cfor would have hca inconsequential
effecté on the costs. This is one of the cdvanch"S for the eurpose of cost eshmahon of

fhe conservoflve design featu.e of eerlruerer exclusion of ou*snde runoff fo minimize
fopographic effects.

Mining area runoff follows existing slopes and where areas have been freshly disturbed,

the runoff velocity must be minimized by ferracmg, berms and other surface featuring to
form’ low slope drain ways. Numerous small shlllng bcsms are mcluded in the mode! drain-

age system for sediment traps to further minimize the sed:ment load ccrrled to the final
impcundmenf. These small catch basins are consi'ructed and in torn consumed in subsequent
: mmmg. They are, fherefore temporary strucfures for erosxon confrol

3.7 Venf‘cchon of Model Cosfs

In developmg the estimated industry-wide costs, the-generalized runoff control cost
model was used in all but a very few instances beccuse of an almost c.or_nplete' l_ack of in~-
elace control and treatment sysrems.fr'om which cctudl cost data ce:uld.be obtained. Further,
the estimates of costs of hypothehccl systems From mdusfry sources thcnf were solicited. for

the purposes of this program were not forfhcommg ecrly enough or complete enough to use
the speciﬁc designs embodied in these esnmcfes For_ forql subcafegory costs. However, .
ihdusfry-fur.nrshed cost estimates have been used for comparison on a sif.e-b.y-site ‘basis
‘with- rhe cost model to establish the velidity and range of possible variance of the morieled
costs. Comparable medei costs were estimated for certain specific sites for.whi_ch industry
cost estimates had been received and the results are 'plo‘tfe'd‘ against the industry estimates

in Figure 5.
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The most extensive set of detailed cost estimates was received from kaolin
producers » and the cost model very accurotely predicted the averoge of the capltal orxd
operating costs from fhese sites, although mdnvrdual values varied consrderably. The
average values of capltol and operohng cost receuvred from fireclay mdustry as well as
the average 6per§ﬁng cost from fuller's earrh‘pro'du'cers -were lower to a sign:ﬁcant extent
that the modelfbdsed estimates, but the“dollars rnvolvéd are relatively smc”_ vp.er mine site,
unlike the kaolin producers;. The model was de:siAg}ned to prodtrce annual o.pe-rcvﬁn.g cdsts_
limited .ori the low side fo qbout $8,000 so- lorrg as a canrol'qndifreafrrlénf system was in.
place, since this was felt to be the minimdm-aﬁndql cost that any ccrr\frol_;ystem could
inr:ur , if ;osfs'were fulty attributed. Thus when industry estimates of dperaﬁhg costs ar,
l'ovr as $250 r:er year r:re nwrxde,, it is inevitable that th-el 6§mporgble model costs would be'.
slgmf'canﬂy higher.

Crushed Stone Cost Dofa

lndusrry-supphed cost estimates for control and treatment of runoff were also
obfained through.'o Porﬂcmd Cemént Associcrfion'.surv'ey from 36 cornpanies 'opércrfing .
' limesfone, limérbck or shale mining operations that supply raw’ mcferlols to cemenr planfs. _
For the most part *Hese e;tlmcfes did not contain sufflclent derml wuth respect to dnsfurbed
area to allow a comparison cost model estimate to be mcde. Irl all instances there was
insufficient detqil of the cost elements to forrn an independent judgment of the r:ompcra-.
bility.
'However, for some of the data furnished by eight companies, a comparable

model based estimate could be made because _i'he size of disturbed area and roinfa" data



were given.'. The comporisdn of these is given in Figures 6 and 7. It should be noted that
sc‘:me‘of these plant-furnished costs had to be substantially altered to make' a comparison.
One company with 17 sites had calculated fhgir'cosfs Based on pond.s lineci by material
cgsﬁng $.50 per sq .A fi'- v whi;h amounted to a 'very_'lar.ge port_of' their esﬁ‘mcfed capital
costs. The cost model does not allow for pond liner, nor is it 'believed to.be necessary
for rU‘noff wétér , which is usually contamin’cfed onAly with suspended solids and otherwise
s simi lar to the local ground ,Water. Thergfore ’th'e cost estimates of thi; one company were
re_duced by the _<:o$ts fnvolved in installing and depreciating the pond h;ner, and lthese .
" reduced costs plotted »in Figures 6 and 7 (cilf;::les);
| ' Appovrenflly' Qood correspondence of costs overall were found in this industry -
‘se‘gment between the rr;odel esti ma'f.es and the industry estimates when allowances are made
for .idi_psyncracies; of.ésl'_imaﬁon, such as fHe cosi' yécr Qsed o‘nd the "ning ‘6‘{"'3'mp.ou‘ndlme'nfs, |
as diécuﬁsed dboye. In general, the mode l. appears .fo'fulfill thé requirements expected
of it, which we-re; to prédicr with reasonable qccurdcf the overall to'tal capirql and
operotfhg' c'osfs- _for the indusiry segments, and to esﬁmaté con;ervaﬁ&ely for small facilities,

" where the cost impact can be especially serious.
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SECTION 11}
INDUSTRY CATEGORIZATION

- It is felt that certain mineral mining industry segments do not have runoff
“problems requiring further cor\'s?dercfiqu). This was based eii-her‘ on the fact that certain
minerals are mined where storm runoff has; not been fou;1d _forbe’ a problem because of aridity,
or fhdf certain minércls or.e mined unc‘.lerground.'ond Hove no contaminated storm ruﬁof#.
The ra"ribn‘d'le is_givenﬁn the following sectfons for éaéh c.ommo'di.fy not considered further .

1.0 . DRY CATEGORIES -

Several categories of the mineral mining industry do not have problems associated -
with contaminated rainwater runoff, collection and treatment. These ope_r'afibns are free
of such problems for a variety of reasons discussed below.

1.1 Bentonite, Westem Operations

These operations consist of open pits in arid areas (chiefly Wyoming, South Dakota,
“and Montang). Data prévided by on_é operation in this région shows fhcf plants are normally :
built closé to the mining sites and that any ruhoff‘is genérally col|e¥:fed( %en .av'aifl’.ol;le,‘ '
for use as scrubber makeup water af‘fhe plants du>e to the-scar_.city of water in the area. Pro- .
duct is stored inside. The ore is a good adsorbent so that runoff prc')blem; are virtually
non-existent.
1.2 Borax
Borax ores are dry mined at Mojave Desert locations. The products are stored inside-
.cﬁd all wastes are sent to evaporaﬁpﬁ .pbnds. Runoff is not a problem becaus,e‘olf extremely

low rainfall conditions. .
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1.3  Oil Impregnated Digtomite

This product is produced at only one location in a semi-arid area of Califomia.
Diatomite, which Is an adsorbent, is stored inside. The dekaosff; consisfs. mostly of non-;oﬂ
bzaring r-ncz.‘er‘iu! with a.seam of oil-bearing strata also present. Since the soil~free maiériol
is an adsorbent, it is expected that most rainfall would be held by exposed deposit areas
aﬁd hénce, runoff problems are rﬁinimal Pure diatomite producers in the same area have
encountered no runoff problems in larger operchons. '

1.4 F,elds;aar, Dry Process

This product is produced in arid and semi-arid regions'(Arizonc, Califom‘ia, Co.lorado,
South Dakota and Wyomin‘g) and processed inside. "!n'formc-t'ion from producers in South
Dakofc (the area of highest rcunfcrll and largest production) revecl that runofF from dlsfurbed
areas has never been encountered at the sites. In addition, all of these sfcfes have regu-

lations’ confro”mg pollution from surFace runofF.

1.5 Gilsonite

This mmercl is produced at one underground mine near Vernal, Utah, where all plant
and mine waters are collected and used locc”y for lrrlgahon purposes in heu of dlschorge

The control mefhod is unique to the needs of the locol area.

1.6 Graphlfe
Natural grcphlre is produced at only one site in Texas. Local fopogrcphy controls
the s:fuqho_n. All mine dramqge cnd process waters are combmed for treatment prior 1o .
4diéchai’ge and covered by the recommended process wastewater guidelines.
1.7  Jade
'.The bulk of the U.S. producﬁon- of this commodity comes from one mine in Wy&ning

which is operated on on intermittent basis. The disturbed area is _mininal; Due to the arid

location and limited disturbed area, contaminated runoff problems are nonexistent.
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1.8 Lithium Minerals - Silver Peak, Nevada

Underground brine mining is used at this location. All wastewater is fed to evaporation
ponds and there are no runoff problems.

1.2 Magnesite

Magnesite is dry mined underground at only one site in Nevada. There is no disturbed
surface area of any consequence and the product is stored’ inside.

1.10 Novaculite

Novacuhfe is produced at one Underglound mme in Arkcnsas and the product is stored
"lﬂSlde. There is no disturbed surface area of any consequence and no runoff problems are

encoun tered .

1.11 Perlite
Perlite is surface mined in an arid region of western New Mexico. No runoff pfoble'm-s

have been encountered in this category.

1.12 Potash
This mineral is either solution or dry mined from underground sources in arid areas.
The products are stored indoors and, in both cases, all 'wost_es are disposed of in.' evaporation

ponds. No contaminated rainfall is geherated other than direct precipitation on the ponds.

1.13 Pumice

| Pumlce is surface mmed in several western states (Oregon Cohforma, Nevada Idaho,
Arizona, cnd Hawaii). In the arid locahons due to chmchc condmons, there are no

runoff problems. At other |ocahons (Norfhern Cchforma and Hawaii), the h;gh porosnfy of
the exposed deposits prevents runoff problems. Contacts with producers in n_ortbern

Californic: (anAnual rain fcll of abouf 60 inéhes) have revealed that the porosities of *hge
exposed depos:fs are apporenfly sufF'cnent fo prevent runoff even under these high rainfall

condmons.
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1.14 Salines from Brine Lakes

1 .14.1 Searles Loke Operations

A varity of salinc preducts are recovered by underground brine mining at Searles
Lake, California, in the Mojave Desert. All spent brines and process water are returned to
the brine sources o maintain the operations and the products are stored under cover. No

runoff problems are present.

];]4.2 Great Salt Lake QOperations

Thesé facilities recover a number of saline products From the Great Salt Lcke
in Ufah by evaporcflon processes. A|l spent brmes and wash waters are retumed to the lcke
and the products are stored inside. The only exposed areas are the evaporahon ponds and
Gny rquc!l pxcked up in these areas will be evaporated along with the brines.

1. 15 Sodium Sul‘cfe West Tems Brine Wells

The product is solution mined from Underground deposnfs in 1 arid areas.  The recovered
' producr is sfored under cover and all wastes are fed to evoporahon ponds. There is no dxs—
A Chcrge of any process or runoff waters from any of these operations,

“1.16 Frasch Sulfur

This material is produced in three areas:

1) From anhydrife deposifs i‘n arid regions of West Texas. All prbcess water
losses are to fheundergrouna deposits and the product is stored in heated tanks prior to ship~
ment. No 'exposed mining areas are involved. | |

2) From offshore deposits. PrOuue is als o stored in heated vessels prior to
shipment and. there are no confaminc:fe_d runoff problems.

3) From onshore deposits in Louisiana and East Texas. Product is stored in
enclosed heated vessels and the on!y .exposed crecs are the wastewater freatment facilities.

Any rainfall entering these areas will be treated along with process water prior to release.
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' ] 17 Trona Ore (Noturo{Soda Ash)

Trona ore is mined underground in Swechwater County, ’Wyoming, an arid
region. Process area runoff and sva)ck'pHe runoff gbé; to the 'prqcess or process wastewater
stream, and wastewater is sent fo evaporation pornds from which there g's normd”y no
discﬁﬁrge.

1.18 Vermiculite = Montana Operations

Vermiculite is mined from open pits at one site in western Montana. All
runoff from the mining areas drains into the process water ponds by design and serves as
makeup water. Because of the semi~arid location, the process water is totally recycled

from the ponds and there is no discharge.

1.19 l-;luor.spcr.
Fluorspar is prodﬁqed intwo geographical areas:
1) ;out‘hern [{linois and Kenfucky, dﬁd
2) three son;rhwestern sfcfe.ﬁ.
The bulk of tﬂe producﬁon is m the first area. Thre_ev undergrouﬁd mines.are
.‘i.nv‘olved and, due to fopography;' waste p‘iles- lécqféd at the adjacent plants drain irﬁq
the proééss wastewater treatrﬁenf p‘ond;.' No surface mining areos are presenr- a%'&ny of -
these sites.
The southwestern operations all involve small production acreage and are
located in arid areas far removed from an}/ streams or rivers. Runoff at fEese sites

generally evaporates.
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11.20 Tripoli

Tripoli is produced from underground mines in Arkansas, lllinois and Pennsylvania..

There are no significant amounts of disturbed surface areas involved and the product is stored
inside. No runoff problems are encountered in this segment of the industry.

1.21 Garnet

‘This mineral is produced at two U.S. locations. At the first, in upstate New York,

topography is the dominant factor.. All runoff from the disturbed areas drains into the process:
water ponds, where it is treated prior to discharge. At the second location, in northern
‘Idaho, placer mining in streams is used. These operations are currently under state regulation

and do not have runoff problems.

1,22 Bituminous Limestone
This material is produced without runoff problems at two locations in west Texas,
which is an arid area. The few small opercﬁons_ in-south_ern Missouri which dlso once pro-

duced this material are no longer in operation.

1.23 Diatomite
Diatomite ié-produc;ed q_f‘ dpen pit mfnes in Nevada ’ Arfzonﬁ and 'sobtﬁem
: Coliﬂfor.nic.:. The firs'i' two locations a;'e- }n'deserl; areas and no rQn;DF_F probiérﬁs are e.m':ounfered' _
-_af the.;_e sites.
The southern California operations are all located at Lompoc, about 10 miles south
9? the Qil Impregnated Diatomite producﬁon' site d-is.cuss.ed earlier. The largest producer
states thot'runoff pr'o‘b_lems'are minimal because of the ébsorbent nature of the deposits and
because these sites generally have small impound.menrs'to collect any runoff for plant use.

This area of southern California has low rainfall.
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2.0 PREVIOUSLY REGULATED CATEGORIES

In addition to the minerals which were excluded from further consideration due
to either methods of mining employed or locations involved, there arc six categories in which
all mining of the commodity oceurs in sf.qte:g where land reélomoﬁon and rainwater runoff
from disturbed dreqs are qlrecay-regulcfed .b'y sfate_lows. AThies'e iﬁclude lﬁhium mined -

c;f eastern loca.ﬁons, vermiculite, barite, cplﬁe, kyanite and m'ineroI: pigménfs. These six
c;cfeééries are further discussed and cost esﬁ"mc’res for runoff 'co.n'fro‘l ﬁnd freafmel;xf

presented in Section 1V.
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SECTION v

APPLICATION OF RUNOFF MODEL BY SUBCATEGORY

In this section, the subcategory costs for treatment and control of

runoff derived from the cost model are presented. -



1.0 DIMENSION STONE

1.1 General Description of the Industry

Dimension stone is rock which has been specially cut or shaped for use in buildings,
monuments, memoriol and gravestones, curbing, or other cons!ruction or SpeciO(‘ uses. The
prmcnpal dlmenswn stones are granite, marble, hmesrone, slate, and sandstone.

Many of the conhnenfal Umfed Sfotes confam d:mensxon stone operahons oF one

kind or oi‘her, however, the significant producing states are anesoto, Gecrglc, Vermonf,‘

Massachusetts, South Dakota, Indiana, Wisconsin, New York, and Pennsylvania. There are
» -opprommafely 300 dxmensuon stone mining activities in the U.S.
Dlmensmn sfone- is Usuall; mmed in deep open pit, high wal quarrles, very
. Iifﬂe IS mined from underground miees. A total oF 277 dimension stene qu_orries was
. .inclll..zded in fhe modeled costs For»thi:s mineral cor_nmodif)_'.. This inc':ludee sfoAte‘s w_'hic'r“m have
reoulefione for 'both sur%ace mining‘-s_ite 'r_eclomdtion and ;'unoff con;nfrol Afrom.disterbed areas,
) cmd stotes without leglslo‘hon. L

1. 2 ‘ Runoff and Rainfall Dufo

| The volume of runoff is defeﬁnined By the rainfall evenf; the infiltration rate

of fhe'soil end fhe aerque of the offected_-'creo. Moeti of fhe acrque- i_nvol.i_/ed in dimeﬁefbn :
:sfone fs taken up-by the quarry lfself Since rune.ff into the q.ucxr';'y becomes. piprU'i'np.Ol‘Jl‘
lvs‘/cter, .Wth!" is presen.‘ly regwai'ed novoddlhonal‘cosfs will be mcurred for thls volume oF
Wofer. | Ther‘efere', only the area immedictely surround_ing the quarry -wos considered the
qffeefe_a area. ﬂmis ysually ineludéd hauln roads, sfo'ckpi- lee, eveQ'burden areos ,. and stone
Cuftihg and finishing areas Because dimension stone qucrx"ies ere Jeep open pifs'c:md
there is normc“y no crushing or screening of the stone, the dlsfurbed area surroundmg the
quarry is relatively small when compored to crushed etoee p(onts All dimension stone

quarries , except dimension limestone, were assumed to occupy 2 ha (5 ac) of disturbed are;,
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per quarry oulside of the pit; dimensional limesfong quarries (60 opex_‘qﬁons)»were assumed
o oceupy 4 ha (10 ac) of disturbed area per quarry outside of the bif. These assumpf-ivons‘
are basad on actual site visits to dimer_jsion granite and limé.s”tOnev quarries. The larger
acreage for 'lime’stbne' is due to the l;zrger' s‘foclkpiles;.thaf.cccgr with the quarrying and
>fin?.shing of ’rhis softer rock.
Each of the 277 dtmonston stone qucrnes was ccfegorlzed according to soxl
type chd'romfo“ evenf (See Appendix B for the soil . map and the ramfa” Aflcs )

_ The foHowmg toble descrtbes this cctegonzohon

]0—Yr/24—Hr Rcunfo” Eveni‘

‘ N 0 0-5.1cm = 5.1- 12 7 cm ]2.7—25.4 cm 25.4-30.5 cm
Soil Type (0-2 in) (2-5 in) (5-10in} =~ (10-12in)

A 0 0 0 0
B 0 39 66 0
c 3 137 6 0

D 1 25 0 0

. 25*Yf/24" Hr Rdfnfa” Event

0-7.6cm  7.6-15.2 cm  15.2-30.5 cm 30.5-35.6 cm

* Soil Type - (0-3in)  (47in) (8-12in)  _(12-14in)
A | o o 0 o
B 0 93 - 12 0
c 4 42  0' 0
D 1 25 0 0

46



1.3  Runoff Control and Treatment Costs -

The following table lists the modeled capital and operating costs to control
and treat runoff from 277 dimension stone quarries. Flocculants are usually not needed to

settle [imestone, granite, or sandstone S‘olids and ‘therefore’ are not part of the modeled

costs.
" 10~yr/24-hr Rainfall Event
Cosfs (in thousand $)
'Cafegor)_'_ - Capital A | Annual Oyerohng
Soil B, 12.7 cm (5 in) rainfall, 2ha (5ac) - - 741,00 - 429.0
(39 quarries) ' | ' '
Soil B, 25.4 cm (10 m) rainfall, 2 ha (5 uc) 1,914.0  924.0
' (66 quarrles) '
Soil C, 5.08 cm (2 in)rainfall, 2 ha (5 ac) 36.0 "~ 30.0
(3 qucn'rles) :
Soil C, 12.7 cm (5 in) rainfall, 2ha (5ac) . 1,617.0-- ~ 924.0
(77 quarrles) : | ‘ ' - -
Soil C, 12.7 em (5 in) rclnfa“ 4 ha (10ac)  1,920.0  840.0
' (60 quarries) ' -
- Soil C, 25.4 cm (]O in) rcunfc” 2 ha (5 cc) - 180.0 '90.0.
(6 quarrles) I ' '
Soil D, 5. 08 cm (2 in) rmnfcll 2ha (5 ac) 15.0 . 10.0
1 quon’y) ‘
Soil D, 12. 7 om (5 in) rainfall, 2 ha (5 oc) 600.0 300.0

(25 quarries)

Total o 7,023.0  3,547.0
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25-yr/24~hr Rainfall Event

, Costs (in thousand §)

Category - Capital Annual Operating
Soil B, 15.24 cm (6 in) rainfall, 2 ha (5 ac) 2,046.0 1,116.0
(93 quorrles) '
Soil B, 30.48 cm (12 in) rainfall, 2 ha (5 ac) . 660.0 .192.0
o (12'quarries) | : : K '
‘Soxl C, 7.62 cm (3 in) rainfall, 2 ha (5 ac) - 60.0 - - 44.0
(4 quarrles) ‘
Soil C, 15.24 cm (6 in) rainfall, 2 ha (5 ac) 1,886.0 - 1,066.0
(82 quqrrles) | . , '
" Soil C, 15.24 cm (6 m) rainfall, 4 ha (10 ac) 2,280.0 . -900.0
(60 qucrrles) '
Soil D, 7.62 cm (3 in) rainfall, 2 ha (5 ac) 18.0° 11.0
~ (1.quarry) S
Soil D, 15.24 em (6 in) rainfall, 2 ha (5 ac) 675.0 - 350.0

(25 quarrles)

Total 7,625.0 . 3,679.0
| T.of'al capifal cost for treating a V]O-yec-:r,:24—hour evenf is 7.0 mi I-lion dollars;
capital cost for a 25—yé.o.r,' 24-hour event is 7.6 million dollars. The anulé] Q]:.)erql‘i'rg.g. ;:os’rs for
) g 'IO-‘yegr and 25-ye§r événf aré' 3.5 ar.xdb3.7 mfllio_n dollars, respé;ﬁf_ive fyv.A
- - Capital éo:st iﬁpacf for unregulated sfcfes‘ versus total industry cost for both
fh_e >'|.0—'dnd 25;-yecr roinfq“ évenfs are given below.. | |

" Capital Cost, dollars

10-year event 25-year event
Unregulated states 1,936,000 2,321 ,000
- Total industry - 7,000,000 7,600,000
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2.0 CRUSHED STONE

2.1 General Description of the Industry

| The crushed stone industry is widespread arid varied in size of facilities ong! ’
fypes of material produced Facxllfy ccpccnhes range from less than 22 ,700 to 13.6 million
kkg/yr (25 000 to 15 million fons/yr) Facrhfy produchon rafe is roughly |equed to the
acreage dlsfurbed;_u.e. the larger capacity plcnfs-hcve the Iargesf quarries. (Figure 8.)

| Mosf crUsHed s;fdne 'is (ninéd from ope;l Plt quarries';. very Hﬁlé is ‘h;x?‘ned Frprﬁ t‘

undérgroun_d mines. "'A total of ;1,286 crushed stone quarries w;:zs corﬁ§idéred'q§ part of |
fﬁe ‘run_off cost model. -.Alth.ough rynos“tvsfa‘teé have rég.u!cﬁons %01'r béfh s’ur:fa.‘é.:e 'mining site
| réclaméﬁoh cﬁa runoff cenfraxl from disturged areas, rﬁode'll‘éd costs ‘ih:clude all of the
,' 4,286 crushed sféﬁe qﬁorrieﬁ_.
| Crushed sféne ci;.}cxrrie_s are generally deeb open pits with steep high walls or

work_ing'fdc'es.A Ve-ry little crushed stone is mined by surface stripping.

2.2 | Runoff and Rvoin‘Follr Do;a
.Th;: volume of runoff is defer:mined by the rainfall evenf' the infiltrdfibn rate

of the s§|| ond fhe cdeoéé of fFe qffecred area. Lorge crushed stone qucmes can use err
]60 ha (400 ac) of land for fhe total quorrymg op.erahon Mosf of fhe acreage, ho;vever, 15
faken up by the open pit itself. Smce runoff into the plt is clossnf:ed as pit pump-out water
ona is presenfly regulated, no additional costs will be incurred for this volume of water.

_Runo_ff.from ‘c.:d'iccenf oréas outside of the quarry (e.g.. s—fockpiles, overburaen o;eas., éruslwing/ '
screenfng areas, etc.) will;. however, have to be freatedvand is therefore included in the cc;sf

- estimates.
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Since the size of the offec.ted area is roug!ﬂy proporvﬂonol fo the production of crushed
stone, each of fhe 4,286 quarries was grouped info oﬁe of four. siievccfegories .!JOSéd on the
annval producffo'n tonnogé of _érﬁshed sfoﬁé. (Figure 8.) Disturbed acreage ranged from 4 to
30 ha (10 to 75 ac).

,EacH of the 4,286 stone.quatries was furthgr categorized according to soil type
and the roiﬁffa” éve:nf. (See Appendix B for Soil M;é and Rc;fnfaﬂ Atlas.) BecéQée of the
large npmber of quo;ries, qa’regoﬁzaﬁdn was done on a state by 'sfc;fe basis, Ey q\v/er'aging.

the soil type and rainfall event within each state. The following table describes this categori-

zc'xﬂon."
R 10-)-{ear, 24~hour Rainfall Event :
Soil - 0-7.6cm 10.2-17.8 cm " 20.3-27.9 em . >27 .9cm
Type (0-3 in) (4-7 in) » (8-11 in) (11 in).
A 0 0o 0. 0.
B 0 1,242 - A ) 320 0
C 198 1,965 . 81 -0
D 18_5 295 S 0. 0
: 25-year, 24~hour Rainfall Event ,
0-7.6 cm 10.2-17.8 cm 20.3-27.9 cm >27.9 cm
~ (0-3 in) (4-7 in) 8-11in) - - 11in)
A .0 0 0 0
B 0 1,242 320 0
C 198 1,965 81 0
D 0

73 407 0

2.3  Runoff Control and Treatment Costs
The following table lists the modelled copital and operating costs fo control
and treat runoff from 4,286 crushed stone quarries. -Flocculants are dsuolly not needed f-o

settle granite or limestone solids and therefore these costs do not include flocculation.
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10-year, 24-hour Rainfall Event
Costs (in million §)

Category Capital Annual Operating
Scil B, 10.2-17.8 cm (4-7 in) rainfall

(1,242 quarries) 54.3 19.2
Soil B, 20.3-27.9 cm (8-11 in) rainfall |

(320-quarries) 25.7 7.3
Soil C, 0-7.6 cm (0~3 in) rainfall

(198 quarries) 4.9 2.3
Sil C, 10.2-17.8 cm (4-7 in) rainfall

(1,965 quarries) o 98.0 28.3
Soil C, 20.3~27.9 em (8-11 in) rainfall o

(81 quarries) 7.3 2.1
Soil D, 0-7.6 cm (0-3 in) rainfall

(185 quarries) 5.9 2.4
Soil D, 10.2-17.8 cm (4-7 in) rainfall |

(295 quarries)- - 20.1 . 6.2

Total '216.2 67.8
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25-year, 24~hour Rainfall Event .
Costs (in million $)

Cdtegorx - Capital | Annua! Operating
Soil B, 10.‘2-]7.8 cm (4~7 in) rainfall -

(1,242 quarries) 54.3 19.2
Soxl B 20.3-27.9 cm (8 -1 m) ramfc”

(320 quarries) o ‘ 25.7 7.3
Sonl C, 0-7.6 cm (©- -3 ln) rainfall .

(198 qucrnes) - 4.9 2.3
Soil C 10. 2 17.8 cm (4-7 m) romfoll S

(1 965 qudrries) 1 98.0 28.3
Soil C, 20.3-27.9 cm (8~ H m) rcnnfc:” S

(81 quarries) : 7.3 2.1
Soxi D 0-7 6 cm (0-3 in) ramfc” :

(73 quarries) 2.4 1.0

~ Soil ~D, 10.2-.-]7.8'cm (4~7 in) rainfall
- (407 quarries) 24.3 7.6
Total | 5156.9 67.8_

.Téfcl oépifql cost for fx;edl‘iné a 10-year, 24-hour event is 216.2 million
dé”ars; capital cost for a 25-year, 24—H§ur event is 216.9 million aollom. 'The.annuqlroperaﬁng
cosB f‘o.r a 10-year and 25-year event are 67.8 million do”arf; and ._6'7;8' million dollars,
: ;_eSPeqfiVely; |
‘ Acfpal in'_sfalléd costs for treating area runoff were not ovailable from indusffy.
At this time, the few (~5) crushed stone plcﬁfs .’rhc-f have implémgnfed runof_f.c-or.l;r\oll ana _
whose costs were examined tend to be ‘cpproximctely the same as the corresponding modeled -

costs.
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Capital cost impact for unregulated states versus total indusiry cost for both
the 10~ and 25-year rainfall events are given below:

Capital Costs, dollars

10-year event 25-year event
Unregulated states 22,500,000 23,000,000
Total industry 216,200,000 216,900,000

A nationwide survey of cen'qlenfvro&:k (limestone) quarries was conducted
through the Portland 'C.er_nc.en'r Assogiuﬁbn; -.EdchAmember épmpcny was asked tfo;provide
Versér cost inFor_mdfién on 'freaﬁr':g ond- confrolling surface. runofF.af each of their quarries.’
The survey form used cqnfcined a description of the Versar runoff model m b;d_ei'.fﬁa.f '

industry supplied costs could be compared with Versar modeled costs. Discussion of these

costs was given earlier in Section Il
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3.0 - SAND AND GRAVEL AND INDUSTRIAL SAND

3.1 Geﬁerol Description of the Industry
The sand and gravel industry, on the basis of physicdl volume, is thé largest
non=fuel mineral iﬁdusfry. Because of.ifs widespreod oc’:cﬁrrenééond the necess-ity for
prédgcing sond..cmd grdvel neor.i’he point of.‘use, there are more than 5,000 ﬁr.ms engaged
in commercial 'sc-ndvond gravel output, Fécilify sfzes range from very small pr.odu>c.ers of
- pit-run m‘ofeﬁcl to highlylcgfo:m'clifedi pe'.rm‘anlevnf‘ installations cap'dble.of supplying os
much as 3.6 milliion kkg (4 ﬁillion fons) yearly of closely grad-ed énd processed sand and .
‘g_ravel proau;:fs. The average commerﬁic}l focility_.c.:olpccv:ify |s about 108,000 !;kg/yr
(i20,000 tons/yr).. Facility size is us.uo.”y directly >proporﬁono|..f>o the ci:c.f‘eage dis’rurbed; '
i.e.., theA lo;ger capacity plants have the largest stripping or wo.rking ‘cyreclns..v '
.Géogrcphico”y the sand and éravel indusf-ry. i; concénf_rti‘:fed in'fhe lq.rge |
rop_idl)" expcnding.ur.bon areas and én a frlonsitor.yAbosis., in oreds'whér_;e Highwcyﬁ, dams,
and ofHer ldrge—'s'c.:-ole publ'ic ana private works are under .co‘nsfrucfiof-i‘._
’Iﬁdustriél so:ndg include thc;sé types of silica raw mcfefio!s that have been
‘;egr,_egcted and refined by natural -proc_esgeg.infé neorl-y‘monomin'ei'clic deposits ;:;\d hence
; ha\)e become the 's_ou'rc'es of commgditiés ﬁcving ,specfol and soAmév;hot' réstri;té& comn’ie(cidl'
use. .Us'es éf ir_md(;striol_ scnd'inclvu.de g'lgssmol-dng, molding, gr-in.dir'mg ‘cn;d pﬁlishfng, oﬁd’
_ blostipé. Since the mining o'f; industrial ;cnd is simiiar in physical _dimension; c;s that of
~"s;and 6nd gravel, industrial sax;\ds o-revincluded in this model c!dng with sand on;i gravel .'
~ Most sdna cria grovel is mined or extroctéd frém sholléw éurfocé excdvdﬁons-,
sometimes called strip mines ér open pits. Sand and grcxvelA'operoﬁons are not, however,

~ deep open pit quarries characteristic of crushed stone, nor are they large surface strip
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mines characteristic of coal mining operations.

A total of 5,867 sand and gr_dvel and industrial sér‘xd ‘o[-aerofions was considéred
'os‘ .p'cxr'f of the ru‘noff césf rpodel; Although most states hove ‘regunllolﬁons for both surface
mining sife‘r.eclo.mc.:_ﬁon and- runo ff control from disfu}géd areas, @dEIed cégfs inc.l ude -all
of fhg 5,867 oéefc;tions; Sond and. ;qra\"el e.xfrqcted by dredging, howévér,v is__n'oi' pdrf
<;f the model.

3.2 ‘ Runoff and Rainfall Data

- The volume of runoff is determined by the rainfall event, the infiltration rate
ovf'the soil o.r-mc.{ the 'ocredgé‘.of the"disfurbéa orea.v Lc.i"ge'Asond and g.rcvel opera tions can
use over 40 ha (100 ac) of land whlch is not usually confmed to one large'p:t or quarry as
in crushed sfone. Most sand and gravel operations do not de-woter fheir pits since they are
'jShQ“OW and are excavated at a much vfos-ter pace. _There'fore', ‘runoff control _fron'i_c: typicoll
sand and g.r_avel operoﬁonAr;ormollybinvoly'es rﬁore ocr.edgle'thcr.i :a crushed ston.é ciucﬁry. In
. c:ﬂddiﬁonv to freotfng runoff from the ;&zo-rking pit’oréa,' it'musf also be fre;ted frém adjacent -
: ‘oreas- mcludmg sfockplles, overburden oreos,rvcnd cmshmg OrAscreenmg qreg,,,

| Since the size of the cffecfed area is roughly relcn‘ed to the produchon of sand
and gravel ond indu;frial sa_nd, eqch of the 5,867 pits was grouped into one of fou_r size
&Jt'e_ngrie\s-. bosed: on thé qﬁnual -;)r§abcfio'n fonhugé of.sdnd -and gravel and industrial sand.
Affecfed dc:'eoge rcnéed from 8 to 40 Ec (20 to 100 ac). The rélc?ﬁonsl%ip of.disfurBed acredge
to prbduction is ill.usfrufed iAn Fig'ure 9.
"Each of the 5,867 pits was further categorized accordmg to so:l fype and the.
rainfall event. (See Appendtx B for Soil Map and Rcmfu” Atlas.) Because of the large

number of operations, cqtegorxzahon was done on a state by state basis, by uv_erogmg the
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soil type and rainfall event within each state. The following table describes this categori~

zaffor]:
~ 10-yeor/24-hour rainfall event _ .
' - 0-7.6 cm - 10.2~-17.8 cm 20.3-27.9 cm - »27.9cm
- Soil type (0-3in) I (4-7 in) - - (8-11in) (=11 in)
A 0 .0 0 0
B o - ' 1,04 436 0
C - 473 - 3,225 - 59 0.
D 461 173 0 0
25-yeor/24—hour rainfall event
A 0 o 0 0
B 0 : 1,040 436 0
- C 473 . 3,225 59 0
D 216 . 418 0 0

3.3 Runoff Control and Treotmen't Costs

The following table lists the modeled ccpi?cl and operating costs to control and
treat runoff from 5,867 sand and gravel and industrial sand operations. Flocculants are
usually not needed to settle silica solids ‘and therefore these costs do not include flocculation.

10-year/24-hour rainfall event

" Costs (in millioh$)

'quegory - Capital Annual Operating
Soil B, 10.2-17.8 cm (4=7 in) rainfall (1,040) 63.1 19.2
Soil B, 20.2-27.9 cm (8-11 in) rainfall (436) 52.1 12.6
Soil C, 0-7.6 cm (0-3 in) rainfall (473) 16.0 6.2
Soil C, 10.2-17.8 cm (4-7 in) roinfall (3,225) A 235.2 67.7
Soil C, 20.3-27.9 cm (8-11 in) rainfall (59) ’ 7.9 2.0
Soil D, 0-7.6 ¢m (0-3 in) rainfall (461) . 20.3 - 6.9
Soil D, 10.2-17.8 cm (4-7 in) rainfall (173) 15.0 4.1
Total 409.6 - 118.7
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25-yr/24-hour Rainfall Event

Costs (in million %)

Category (with the number of operc’:ﬁons). - Capital Annual Operating
Soii_ B, 10.2%17.8 cm (4~7 in) rainfall (1,040) 63.1 19.2
Soil B, 20.3-27.9 cm (8-11 in) rainfall (436) - 52.0 -12.6
Soil C, 0-7.6 cm (0-3 in) rainfall (473) ' 16.0 6.2
Soil C, 10.2-17.8 cm (4-7 in) rainfall (3,225) 235.2 67.7
Soil C, 20.3~27.9 cm (8~11 in) rainfall (59) 7.8 - 2.0
Soil D, 0~7.6 cm (0-3 in) rainfall (216) -+ 9.5 3.2
Soil D, 10.2-17.8 cm (47 in) rainfall (418) 36.0 9.7
Total . 419.6 120.6

Total C;GP;T:CII-COSi' for treating c';."l()-y'ear,- 24-hou1; event is 409.6 .millionido”.ars; oabifol
costs ford 25-yéar, 24~hour event is 419 6 miilion dollarg'. The an-nual op'ercﬁng.c}osfs
for a 'IO-yeor and 25—yeor event are 118 7 and 120 6 mnlhon do”ars respechve!y

Actual cosfs mcurred for frecﬂng area runoff were not cvmlable from industry
since very few sand and gravel plcnfs were ldenhfled as hdvmg lrﬁplemenfed runoff control
élon§ In the one operchon where runoff confrol hos- baenl xmplemenfed fhe lncurred costs
'ore'sivmi-llar to Versar modeled cosfs Planr 1555 hcs spenf 5180 000 (caplfol) fo confroa
runoff from a 40 ha (100 ac) area whlch dralns into a surfoce stream. Versar modeled

capufcl costs for the same rainfall, soil fype und dlsfurbed acreage ore $]60 OOO
~ Capital cost impact for unpegulafed states versus 'fo_tal industry 'cosf'for both:
the 10~ and 25-year rainfall events are given below.

Capital Costs, dollars

10-year event 25-year event
Unregulated states 102,000,000 - 104,500,000
Total industry 409,600,000 419,500,000
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4.0 GYPSUM

4.1 General Description of the Industry

Gybsurﬁ depesifs are found- in over 30 sfctes. Awiﬂ;l the leading prod,ucets being
Cahfoxmq, lowq, Nequa, New York Texas ond M:chlgon and lesser amounfs bemg
.produced in Colorcdo and Oquhoma In 1972 there were approximately 80 gypsum -
operahons;_;‘53~ surface mines cmd 27 undergreund mines.‘ Only the surface mines were con—’
sidered in this study.

Mosf of the 53 surface mines are chcracferlzed by the typical open pit quarry
The stripping of overbunden is usually accomphshed with drog lines or wnfh frccfor equnpmenf.
: Gypsurﬁ quarries in fhe‘ upper mldwesf (lowa, lndlcno, Mlchtgan, Ohlo) are deep open plf
quarries with re.lcﬁvel;/ steep highwavHAs. onrries in Oklahemc, Kansas, and the Northwest
are more characteristic of sur.foce strip mines.

Alfhough mesf of the states with 9gypsum surFqce mines have some regulations
for both serfaee mining sife_'reclqﬁ;dtio‘n and runoff control from disturbed cn;eos} all 53
surface mfnes Were inclu.ovled in the modelea costs.

4, 2 Runo fcnd Romfall Dafa

The volume of runoff is determined by the rainfall event, the infiltration rate

of the soil, and the size of the dnsfurbed ,area . .Large gypsure qu.arries ccn.uﬁlize over

- 122 ha (300 acres) of land for the fotal quarrymg operahon. Most of this acr ecge, however,

is foken up by the open pli‘ |fse|F Since runoff into th° pll‘ is clossuf:ed as plt pumpout

water and is considered to be regulated, no addxhonal costs will be mcurred for this voluﬁe.
Runoff from adjacent creas‘oufside of the quarry (e.g., stockpiles, overburden pi les,

crushing and grinding areas, etc.) will, however, bcve to be treated and are therefore included

‘in the cost estimate.
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~ The size of the affected area (outside of the pit) is proportional to the size |
or pro.ducﬁon of the gypsum operoﬁon... The larger preducers require .éreofer areas for stock="
piles and overburden depﬁs?ﬁon. The 53 gypsﬁm-qucrrie.s in fhis‘mo.del were pla.céd'info
one c_>f tﬁree size categories: 10 ha (25 dc)-, 20 ha (50 cc), and 30 hé (75 ac), based on
production. (F.igu.re. 10.)
Each of the 53 quarries was further categorized according to soil type and
the rainfall event. The following.fcble descriges fhé cofegcsx~izqf.fdn by soil type and |

rainfall event.

10-yr/24-hr Rainfall Event

0-7.6cm  10.2-17.8'cm 20.3 - 27.9 cm - >27.9 em

Soil Type (0-3in) (4~7 in) '_ (8—“ in) “(>11in)
A o 0 0 0
B 7 4 0. 0o
c 5 16 8 0
.DA 4 9 0 0

4 25—yr/24-hx; Rainfall Event

| ‘0-7.6 cm  10.2-17.8 cm  20.3-27.9 emi  >27.9 cm

Soil Type ~ ~~ (0-3in) -~ (47in) _  (8-11in) ~ {>11in)

| A- | 0 .0 0 o
B 45 2 0.
C 3 BERTR 13 a
D 2 10 0 0

4.3 Runoff Conirol cmd Treatment Costs

The following table lists the' modeled capital and operating costs to control
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and treat runoff from 53 gypsum qucrrieé. No flocculants ore needed to settle gypsum
solids and most quarries do not contuin high amounts of clay material in the overburden,

therefore, these costs do not include flocculation .

10-yr/24~hr Rainfall Event ,

Costs (in thousand $)

Categorx h _ | Copital  Annual Operating
| Soil B, 0~ 7.6 cm (0-3 in) rqua“ _ -
5 quarries at 10 ha (25 ac) - 110.0 55.0
1 quarry at 20 ha (50 ac) - . 34.0 13.0
1 quarry at 30 ha (75 ac) - 44.0 -14.0

Soxl B, ]0 2~ 17 8 cm (4-7 m) ramfall
2quqrnes at 10-ha (25 ac) 108.0 - 34.0
1 quarry at 20 ha (50 ac) o 85.0 23.0
1 quarry at 30 ha (75 ac) - 115.0 28.0.
Soil C, 0-7.6 cm (0-3 in) rainfall -
3 quarries at 10 ha (25 ac) 90.0 36.0
- 1 quarry af 20 ha (50 ac) 48.0 15.0
- 1 quarry at 30 ha (75 ac) 60.0 18.0
" Soil C, ]O 2- 17 8 cm (4-7m) rainfall ' , -
11 quarrnes at 10 ha (25ac) =~ 715.0. 198.0
2 quarrles at 20 ha (50 ac) 220.0 52.0
3 quarrles at 30 ha (75 ac) o 420.0 93.0
| Soil C '20.3 - 27 9 cm (8—” m) rumFall
- 6 quarries af 10 ha (25 ac) , _ 6%90.0 180.0
- lquarry at 20 ha (50ec) -~~~ =~ 200.0 44.0
1 quarry at 30 ha (75 oc)« o - 260.0 58.0
Soil b, 0-7.6 cm (0-3 in) rainfall A
2 quarries at 10 ha (25 ac) , _ 80.0 28.0
1 quarry af 20 ha (50 ac) 65.0 .18.0
1 quarry qf 30 ha (75 cc) 80.0 22.0
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_ 10~yr/24—Hr Rainfall Event (continued)

Costs (in thousand $)

'Category Copital  Annual Operating
Soil D, 10.2~ 17.8 cm (4~7 in) rainfall _ , B
6 quarries at 10 ha (25 ac) 450.0 132.0
. 2 quarries at 20 ha (50 ac) 260.0 ~ 60.0
1 quarry at 30_ha (75 ac) 3 170.0 38.0.
Total 4,304.0 1,159.0

25-yr/24~hr Rainfall Event .

"Costs (in thousand 4$)

Category » : Capital  Annual Operating
Soil B, 0= 7.6 cm (0-3 in) rainfall :
2 quarries at 10 ha (25 ac) 44.0 22.0
1 quarry at 20 ha (50 ac) 34.0 13.0
1 quarry at 30 ha (75 ac) 44.0 14.0
.Sonl.B 10. 2 17. 8 cm (4-7 in) rclnfqll ‘
3 quarries at 10 ha (25 ac) . 162.0 51.0
1 quarry at 20 ha (50 ac) 85.0 23.0
] quorry at 30 ha (75 ac) 115.0 28.0
'so.l B, 20.3~ 27 9 cm (8-11 in) rainfall _
-1 quarry at 10 ha (25 ac) ' 105.0 27.0
1 quarry af 20 ha (50 ac) o 170.0 1 38.0
: Soxl C, 0—7 6 cm (0-3 ln) ramfa” '
1 quarry at 10 ha (25 ac) 30.0 12.0
1 quarry at 20 ha (50 ac) ' 48.0 - 15.0
1 quarry at 30 ha (75 ac) . '60.0 18.0.
Soil C, 10.2~ 17.8 cm (47 in) rainfall N
- 9 quarries at 10 ha (25 ac) 585.0 162.0
2 quarries af 20 ha (50 ac) - 220.0 52.0
1 quarry at 30 ha (75 ac) : 140.0 31.0
Soil C, 20.3~ 27.9 cm (8-11 in) rainfall
9 quarries at 10 ha (25 ac) 1,035.0 270.0
2 quarries at 20 ha (50 ac) : 400.0 88.0
2 quarries at 30 ha (75 ac) 520.0 116.0



- 25-yr/ 24 Rainfall fvent  (continued)

Costs {in thousand $)

Catcgory. Capitz!  Annual Operating
Soil C, >27.9 ecm {>12in) rainfcl! _

1 quarry at 10 he {25 ac) 175.0 . 40.0
Soil D, 0~7.6 cm {C-3 in) rainfall .

1 quarry at 10 ha (25 ac) 40.0 14.0

1 quairy at 20 ha (50 we) - - 65.0" 18.0
Soil D, 10.2~- 17.8 cm (4~7 in) rainfall

7 quarries at 10 ha (25 ac) 525.0 154.0

2 quarries at 20 ha (50 ac) ™| 260.0 60.0

1 quarry at 30 ha (/D ac) 170.0 38.0
Sonl D, 20. 3 27.9 cm (8-11 in) rainfall 7

- 1 quarry at 10°ha (25 ac) - - o - 130.0 32.0

Total . 5,162.0 . 1,336.0

Total ‘mode led capital and om"wal oberating'cosfs for..trédfing‘ a ]Gyear,
‘24-hour event are $4, 304 000 und $1 159, 000 respecnve\y ‘Capital and onnuu!
| operahng costs fon a 25~year, 24—hour event are $5,162,000 ond $1,336, OOO , respechvely.
Ccprcl cost impact for unregulcfed stcfes versus total mdusfry cost for bofh
the 10~ and 25-yeor rainfall e;/enfs are vgiven below;

Cop’ifcvl Cost, dollars

10-year event . 25-year evenf
Unregulated states . 640,000 890,000
Total indusiry 4,304,000 - 5,162,000



5.0 ASBESTOS AND WOLIASTONITE

5.1  General Description of the Indusiry

Asbestos is produced at seven sites in three states:

Surface Mine - No. Disturbed Areas
State Lo w in Effect of Sites ha (ac)
California ~ Yes 3 8 - (20)
_ : 1 2.4 (6) .
North Carolina Yes 2 4 (10)
Vermont No 1 1.6 (4)
1 2.4

(6)
5.2 Runoff and Rainfall Data A

The 10~ and 25-year rainfall events and soil conditions for the sites are:

beloyv.
' 10-year ‘Event  25-year Event v v
Location cm (in) cm (in) . - Soil Copdition
California 10.2 (4) 12.7 (5) C_(a” sites)
- North Carolina 12.7 (5) 15.2 (6) C (all sites)

Vermont 4 8.9 (3.5) 10.2 (4) C (all sites)

5.3 Runoff Conirol and Treatment Costs
~ The capital costs for handling the 10- and 25-year events are given below

along with the operating costs for both the 10~ and 25-year eve.nfs.

‘Capital Costs ' Annual Operating Costs

Location 1CYear 25-Year . - 10¥ear 25X ear
California 159,000 188,500 58,600 64,500
‘North Carolina 68,000 78,000 27,300 30,000

. Vermont 34,000 35,500 20,000 22,000
' Totals $261,000  $302,000 $105,900. $116,500

‘Flocculants are not required in this case.

Capital cost impact on this industry ranges from $34,000 in unregulcbi‘ed
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states 1o an industry total of $261,020 for a 10~year event and from $35,500 to $302,000

for a 25-year event,



6.0 MICA AND SERICITE

6.1 General Description of the Industry

Mica is produced by surface mining operations at 15 sites in 9 states. Below
“is given a breakdown of locations and the disturbed acreages. -

Surface Mine No. - Disturbed Acreage

Location Law in Effect of Sites ha (ac) .
Alabama - Yes 1 2 (5
Arizona - No 1 1.2 (3)
Connecticut _ No - 1 2 (%)
Georgia ' ~ Yes 1 2 (5).
New Mexico - - No T 1.2 .(3)

- Pennsylvania Yes 1 -2 %)
South Dakota Yes 1 1.2 (3)
South Carolina  Yes 1 4 (10)
“North Carolina - Yes 4 4 (10)
o 3 12 (30)

6.2 Runoff and Rainfall Data

“The 10~ and 25-year rainfall events and soil type for all of the
sites are listed below:

10-Year Event  25-Year Event

Location - - cm(in) ~ em (in) Soil Condition
Alabama - 15.2(6) . .17.8(7) C
Arizona . 7.603) - 8.9 (3.5) C
Connecticut  ~ 12.7 (5) 13.9 (5.5) C
Ceorgia 15.2 (6) ' 17.8 (7) C
New Mexico 7.6 (3) o 8.9 (3.5) - C
Pennsylvania . 10.2 (4) 12,7 (8) C
South Carolina 15.2 (8) ' 17.8 (7) C
South Dakota 7.6 (3) - 8.9(3.5) C
North .Carolina 12.7 (5) 15.2 (6) C
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6.3 Runoff Control and Treatment Costs

Below are given the capital costs involved in fr'eq.tms:nf of the 10~ and

25-year events and operating costs involved for the 10-. and 25-year events.

. Capital Costs Annual Operating Costs
Location ~ - 10-Year- 25-Year 10-Year . 25-Year
Alabama 23,000 25,000 11,400 12,500
Arizona 10,000 11,000 - 8,600 9,500
Connecticut 21,000 22,500 10,900 12,000
‘Georgia -+ . 23,000 25,000 11,800 ‘13,000
New Mexico - 10,000 11,000 9,100 10,000
Pennsylvania 18,000 21,000 10,500 11,500
South Dakota 10,000 11,000 - 9,100 10,000
South Carolina © 38,000 42,000 . 14,500 16,000
North Carolina ~ 355,000 407,000 117,300 - 129,000

" Totals . =~ $508,000  $575,500 $202,900 $223,500

Floéc_ulanfs are not needed in this case.
Capital cost impact ranges from $41,000 in Unreguldfed-sto'res to an fndusfry
total of $508,000 for a'l()-yeqr event. Capital costs for a 25-year event range from

$44,500 to $575,500.
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7.0 ROCK SALT

7.1 General Description of the Industry

Rock solf is mined underground in Kansas, ‘Texas, Loufsiqno,' Ohio-, Michigan,
- and New York. While all bul’ two of these states hove mining reclomohon laws, there are
no runoff problems with the mining s:fes, but fhere is runoff from stored piles of producf or
waste materials af exposed locations. The areas occupied by these piles are generally one

_acre or less.

B 7.2 Runoffand Rainfal'l'Dafa

Due to the widespread nafuré of the runoff probléﬁ from these piles, all fypés ‘
of soil conditions ex;:eplt fype D are involved. In Kansas Salf piles are generally kept in |
enclosed areas to prevent loss-due to wmd Open sfockp:les are found at sites in all of the
other involved stafes. Ten-year rainfall events for these locations are about 22 9 cm (9 in)
- for Texas and Louisiana and about 8.9 cm (3.5 in) for the M|cb|gcn Ohlo, and New York '
sites.” Twenty~five year events range from 10, 2 cm (4 in) for the norfhern sites fo 27.9 cm
(H m) for the Gulf Coast plants. Most sclf piles are stored ad]acenr to the processing |

-

plcmfs in essenhally flat areas.

7.3 Runoff Control Treafmenf Costs

Flocculation is not needed to treat runoff from salt piles. These are three possible -

approaches to containing runoff:
l)v storage of the salt in enclosed areas,
2) use of portable covers for the piles, and

3) impoundment of runoff from piles stored outside.

All three approaches have been used by the industry.
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The pfcmfs'dr_e in five states, New York, Ohié, Mi chigan, Loui;c,iand, and
Texas. In Ol"»iq and Mk?ﬁggn, only one plant in each sfcfe.is not »curren}ly covéring the
storage piles.: The;'e are two facilities eC_’,Ch in New York and >Texas 'with uncox'éréd piles.
Bec;:pse of terrain problems, the Louisiana Fociliﬁes'gelﬁerolly store their salt in the mine
and ship the cfushed_prvoduc% as produced. Conseque.ntly, there are no ouf'door,va!‘:iove
ground,s’rqraée facilfties at the Louisiana plants. THQS, there 'ore‘() vfcx.c”ifies .with outdoor
-storcg‘e of salt. For eoch.of these plants, costs of warehouse facilities with 100,000 ton
sfora.gé-ccpa.ci t-i‘es would be $478,000 each bcsea on recent construction 'cos;fs for such a
facility in Kansas, which included loading'équipment.

The total cosf to the indusiry using this cpproach would be $2,868, OOO The
lmpounament approoch is usable only in cases where evoporqhon exceeds rcmfall whlch
does not occur in any of fhese areas.

Tofal annugl operahng colsfs for this subcmegory are eshrrafed of 3150 000.

These costs involve genelal maintenance of the storoge butldmgs and electnctfy
The costs presented above are bosed entirely on those supphed by plcmfs
recently msfalhng storage facilities w:fh ccpocmes similar to fhose requnred by the
involved pr_oduchon lo_cahons.. Actual costs for the sites involved may vary slightly due

to small regional differences in labor rates.
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8.0 PHOSPHATE ROCK

This material is mined by surface operations in Florida, Nor_fh Caroling,
-Tehnessee,- Utah, Montana, ’Wyomi.ng and ldaho. In the latter four sf‘qt'ves»al_l mining is
conducted in arid areas and rainwater dfains into the pro.cess. ponds, where it is capfured
for plant use . Thére ‘Fs fypicd”y no discharge of either process water, pit pumpout waters
or runoff from the .w.e.sfem opefa_ﬁons. One plant contacted in Wyor.ning; ’.P!anf.4023, doe;
n<‘>i' have any runoff fé surface waters. 'A.”A preéipi.fafion is adsorbed or .evap‘orofedr. ;This :
plant has an cverage»IO-ye'ar rainfall (25;-.yecr) eyénf of 2 inches (2.5) incFes). The
soil wczs'describe.d as Type C. There is approximately 100 acres of d?sh)rbed area. Calcvu-
latédlcés.fs of conh‘o”i.ng runoff are su'nqmorizzbed.belowv;Jsin-g the appropriate curvesv in

Appehdix C:

- 10-year - 25-year
10-year  Event 25-year  Event
Event Annual “Event.  Annual
. .. 10-year  25~year Capital  Operating  Cqpitql  Operating
-Area.  Soil "Event (in) Event (in) Costs Costs Costs Costs
100 acres Type C 2 - 2.5  $73,000  $21,000  $80,000 $24,000

VTh’e eéstem sifesv(Ténnes‘see, Floﬁda, cmc.J North Carolina) are all currently
under stcxfereguhfions governiné bofhvlqnd revclamdfion of surface mining sifes.qnd rﬁnoff |
from disturbed qréas_. Cosfs' were solic_iféa from fhe_E!érfdé ond :fennésseé"producers but
no Qsefu[ dﬁfc Qeré ‘éuppliéd. l_:iic;rida énd North CdrqiindA pij\ospijcie pianf; corvusiid'e.r. all
precipitation fé-be process wﬁ_ier. It drains ini‘o.fhe bro;ess ciifchés and ponds and becomes_"

process water.

Plant 40C8 in Tennessee supplied data on average disturbed area for their mine
sites.. The average disturbed orea was 9.69 acres per mine and the ﬁ‘ve-yeor average
number of mines was 21.8. Cclculatgd costs of controlling runoff are summarized below

using the appropriate curves in Appendix C:
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10-year © 25~year

10~year Event 25-year Event
Event  Annual ©  Event Annugl
. 10~ycor = 25-year Capital Operating” Capital Operating
"Area Soil Event (in) FEvent (in) Costs Costs Costs Costs
10 ceres Type B 5.5 6 $32,000 $13,500  $34,000  $14,100

Thus the aggregate capital costs for 22 sites are $704,000 (10-year) and
$748,000 (25-year) and éorrespor\dirig'_operoﬁng costs are $297,000 (10-year) dnd.$310,000

(25-year) pér year.
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9.0 BENTONITE

9.1 General Description of the Industry

In an earlier section, we discussed dry western bentonite operaticns. The
other operations in high rainfall areas are in Missouri, Texas, end Mississippi. The

‘disturbed areas of these latter are:

: No. . Disturbed Area Surface Law
Area ~ of Sites " ha (ac) Law in Effect
Missouri 1 2.4 (6) Yes
Texas 1 8 (20) Yes
’ ' 4 2.4 (6)
. Mississippi 3 8 (20) No
5 2.4 (6)

2.2 Runoff and Rainfall Data

The 10- and 25-year rainfall events for these sites are:

10-year Event . 25-year Event

Location o __em (in) . cm (in)
- Missouri 27 ) T15.2 (6)
Texas 7.8 () . 20.3 (8)
Mississippi S 15.2 (6) '17.8 (7)

Al of fhg_loéaﬁons have type C soil condition.

9.3 Runoff Control and Treatment Costs
~ The capital and 'opéraﬁhg costs derived from the cost model using flocculation,

are:.

o " Capital Costs A Annual Operating Costs
" State - - 10~year Event 25-year Event 10-year Event - 25-year Event .
Missouri 36,000 . - 41,000 21,800 : 24,000
Texas - 259,000 - 275,000 - 147,300 162,000
Mississippi 425,000 475,000 221,000 - 243,000
Totals -~ $720,000 $791,000 $390, 100 © $439,000
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Capiiai costs for ihe 10-year event range from $425,000 in the unregulated
state o a total of $725,000 for the indﬁsfry. Corre3p¢'>nding capital costs for the 25-year
- evenl range from $'-f-.75;000 to $791,000. |

Flocculant costs were suppliea for a plant of similar sizé using these materials
in the c@ay industry. These vere estimated to bev$300.,000.buf this cost also included
installation of'meferEhg equipmehf, pond redesign, etc. No real or proiecfed costs were
obtained for these Mississippi operations.

1t should be noted that there.may be some variation in costs with site location .
Contacts with several clay operations in Mississippi have revealed a 'cdnsiderﬁb!e variation
in depths and acreages involved pef ton of product for open pit mines. Thus, mines in fhe'
northern porﬁon-of_ the state tend to be more'sha[l'ovs./ and involve greater aére&ge per unit
of px;oducfion. Pits in fhe' central portion tend fo in\}olVe less oéréoge and to be consideravbly
deeper. At these latter locations, much of the rcim&afer may become pit pumpout due to l

/ s i
the topography of the operations involved.
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10,0 FIRECLAY

10.1  General Description of the Industry

. Fireclay (including plastic clay, flint clay, and bauxitic clay) is mined in

20 states with an aggregate.annual tonnage of 3:80 x 102 kkg (4.14 x 10° tons) in 1974.

This -
Not Costed
Due to ' . , % of -Surface
_ No. of Climatic Annual Production Total Mine Law
State " Mines - Conditions kkg x 103 (tons x 103) Produced In Effect
Aldbama 10 290 316 7.6  yes
Calif. 6 144 ' 157 3.8 ~ yes
Color. 14 - 49 .- 53 1.3 yes
Georgia 5 N.D.° o yes
Idaho  1° X N.D. SO nol
lHlinois 5 95 103 2.5 yes
Indiana 3 - 24 26 b - yes
‘Kentucky 12 107 17 2.8  yes
‘Missouri 81 - 848 924 22.3 yes
Montana 1 - X B} ’ - yes
Neéevada 1 N.D.. - ' . yes
N.J. 4 34 37 10 - no
N.M. 2 X N.D. ' no
Ohio 32 - 1,031 1,124 270 ‘yes
Penn. 36 821 894 . 216 yes
Texas . 4 X .38 41 - 1.0 yes’
Utah 2 X - N.D. N.D. ' yes
Wash. 4 . N.D. N.D. yes
W.VG. b2 o ‘N.D. N.D. ‘yes
Undistributed™ 320 349 84 .
Total . 226 3,801 ,141 100

>

ONot disclosed |
Total of undisclosed tonnage

" The bulk of the fireclay is mined in three states: Missouri, Ohio and Penn-
sylvania, which account for 71 percent of the total produced. Alabama, Califomia,
Kenfuvck-y,_and {linois account for another 19 percent of the total. Thus_, seyen'sques

account for nearly 90 percent of the total fireclay production.
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| N\issouri f?reclay mines are small (1to3 c:;cres) open ;')H" operations. The

overaﬂe N‘m souri flrecmy mine pro#uces 10,500 H\g/yr (” 400 TPY) Fireclﬁy mines
in Ohio and Pﬂnnay!vomo are sh'lp-mme operahons, slml ilar in many respecfs to sfop coal
mining operations. Flr'e,clcy seams in fhése states are clqsely__asspcmted with coal seams.
: Acia mine droinoge.is usually a probvler'n and conﬁr-w-oﬁs- lime treatment i; required before
rﬁme water can be discharged. l.ﬁ at leasf some of these m’inés sOrfoce.runofF commiﬁgles
with c:c:d mine drainage, requiring lime treatment oF the entire combmed stream before -
dlschcrge. In these s:tuahons the lime freatment ponds olso act as settling ponds for sedi-
ment in the mine surface runoff. Fxreclqy mines in Ohlo and Pennsylvcmc are apprecrcbly
larger than Missouri mine's with the "average" mine prc_:ducmg 27,000 kkkg/yr (30,000 TPY). |
Of the fwenfy states producing firecléy, 6 states (wifhna total of 8 mAines).h'q\(e' been elimi- :

nated from surfice runoff considerations due to the arid climate.

10.2 Fireclay Surface Runoff Model Baseline Data

There was only limited dofqévcilqble onvfireclcny mine total disturbed area.
" These daifa were plotfed Versus anhual xraw‘ ﬁreclay produ-c:ﬁo..n. in Figv)re 11. | There
.appears to be a dxrecf relahonshlp befween Freclay produchon rate and fofal dlsfurbed
(;rea. _ Tbis é:urve; was then used to q_pproxi mate the disturbed cire:a of the fi_reclay mines in
‘ f'h_e sﬂ;fes Qﬁder éonsideration, i.e. ’ qr-1 "uverogc'a". \}olue forv miné production in each state

was derived by dividing total production by the number of mines. The "average" total
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disturbed area for this mine was then cbtained from the curve. These data together with
the appropriate S.C.S. soil condition and average 'IO-yeor and 25-year rainfall events
for the states under consideraﬁon:oré given in Table 4.

10.3 Runoff Control and Treatment Costs

- )ch} the purposes of the runoff modell ,rall s‘u_;'facé runoff in ar'ﬁrecl.qy' mine is
ossumed to oe collecfed ib'c holding and treatment pond ,usiﬁg cppfopridfe difching and
diking . Any acid mine drainoée' or pif pumpouf is not consfde.red in this V.model. ll' is olso
assumed thof a "sfcndard * amount of flocculanf w:ll be odded to precuplfafe collondol cloy
in the collechon pond fo an occeptoble 155 level in the pond dlscharge. None of fhe

fi reclay mmes visited had any associated process plants cd [acenf to the mine. Based od
this observation , it is assumed that no process wastewater commi ngles with surfaoe runoff
ot the modeled m.in'es'.

~.Using the derived data, the assumpticns made above, and cost curves'f_or surface

runoff confrol in Appendlx C caprol and annual opercmng cosfs were developed for the

.'IO_-yeqr and 25—yeqr rainfall events at the "average' flrecloy mines for fhe sfofes upder
consideration. These costi.vqre tabulated in Table 5. | Total coplfol and onnucl
_operaﬁng‘ oosfs for all of thde' mines in't'hese states are dlso presonfed below;’ |
The total capital costs and annual operahng cost for the 25-year ramfa”
event are $'|8 500,000 and $6,800 000., respechvely o
- Coplfa! cost lmpoci' for unregulated states versus that for the fofal mdustry
for bofh the 10~ and 25~yeor event is given below.

Copital Costs, dollars-

10-year ~  25-year

event event
Unregulated states 176,000 192,000
Total industry 16,206,000 18,528,000
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‘Alcbama
Cclifornia
Coleredo
Georgia
litinois
Indiana
Kentucky
Missouri
New Jersey
Ohio
Pennsylvania
Texcs
Vicshington
West Virginia

TOTALS

Table 4. Fireclay Rainfall and Runoff Dcﬁc

"Average: Mine

- Average State Ralnfall Date

No, of Average Mine Production Total Disturbed Area  Soil 10-year Event  25-yeor Event
Mines -~ kkg x 102 (TPY'x 108, Hectores (Acres) Condition em (in) em  {in)
10 29 32 25.1 62 c 165 65 190 7.5
6 24 26 19.4 48 C 76 3 10.2 4
14 4. 4 10.1 25 C 64 2.5 76 3
5 18 20 13.0 32 C 15.2 6 7.8 7
5 19 2 14.2 35 Cc 11.4 4.5 127 5
3 8 9 3.6 9 c 120 47 124 49
12 9 10 5.0 12 C n2 -4 1.9 47
81, 10 11 5.5 135 c 140 5.5 15.2 6
4 8 9 3.6 -9 C - 13.2 5.2 147 5.8
32 32 35 30.8 76 Cc 9.7 3.8 10,7 4.2
36 23 25 18.2 45 C 0.2 4 - 11.9 47
4 9 10 4,5 IR C 15.2 6 7.8 7
4 18 20 13.0 32 D - 7.6 3 10.2 4
2 20 13.0 32 C 10,2 4 114 45

218
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Toble 5. Capital and Annual Operating Costs for Fireclay Mines «
Surface Runoff Collection and Treatment
Copital Costs, dollars Annual Operating Costs, dollars
No. of Per Minc Total Per Mine ' Total
State Mines - 10~year - 25~yeor 10-yeer 25~year 10-year 25-year . 10-yeer 25-vao:
Alcbama 10 160,000 190,000 "1,600,000 1,900,000 554,000 65,000 560,000 50,000
California 6 70,000 90,000 420,000 540,000 23,000 30,000 138,00 182,820
Colorado ' 14 44,000 - 50,000 616,000 700,000 18,000 20,000 252,000 259,05
Georgia 5 100,000 . 120,000 500,000 600,000 34,000 40,000 170,000 . 205,000
Hlinois ' 5 - 85,000 95,000 . 425,000 475,000 29,000 31,000 145,000 155,020
Indiana 3 . 41,000 41,500 123,000 124,500 21,000 22,000 62,050 4,080
Kentucky 12 41,000 48,000 492,000 576,000 17,000 23,000 2 fo,O’JC 274,003
Missouri ) 81 58,000 . 65,000 4,698,000 5,265,000 26,000 27,000 2,106,000 2, 1@/ 055
New Jersey 4 44,000 . 48,000 - 176,000 192,000 23,000 25,000 92,000 100,44
Ohio 32 110,000 120,000 3,520,000 .3,840,000 34,000 38,000 1,088,000 1,216,000
Pennsylvania - 36 85,000 100,000 3,060,000 .- 3,600,000 - 30,000. . 34,000 1,080,000 1,224,500
- Texas . 4 52,000 54,000 208,000 216,000 - 26,000 28,000 104,000 112,60¢
Washington 4 72,000 85,000 + 288,000 340,000 = 26,000 32,000 104,000 ]28;000
West Virginia 2 . 70,000 80,000 140,000 160,000 27,000 30,000 54,000 60,600
TOTALS 218 1,032,000 ' 1,186,000 16,206,000 18,528,000 392,000 - 445,000 . 6,184,000 6,834,000
Overall Average :
Costs/Mine 74,000 85,000 28,000 31,000



17.0 FULLER's EARTH

11.1 General Description of the Industry

Fuller's earth (including attopulgite and montmorillonite) is mined in eleven
states with an aggregate annual producﬂon of 12.25 x 105 kkg (11.98 x 10° tons) in 1974.

This production is distributed as follows: -

Not Costed Surface

No. - - ‘ % of - Due to ~ Mining

. of Annual Production - Total =~ Climatic Laws In

State Mines kkg x 10® (tons x 10°) Produced Conditions Effect
California 3 N.D.* . Yes
Florida 5 379 413 . 33.7 Yes
Georgia 8 449 489 - 40.0 Yes
lHlinois 1 N.D. Yes
Mississippi 3 N.D. _ No
Missouri 1 N.D. : Yes

Nevada 1 0,07 0.08 0.0 X Yes
South Carolina 1 N.D. ' Yes
Tennessee 1 N.D. Yes
Texas 1 N.D. . Yes
Utah B | ' 1.8 2 0.2 X Yes
Undistributed® . _ 295 - 321 26.2 ‘ :

Total - .26 1,198 1,225 - . 10.0

2N.D. = not disclosed.
®Total of undisclosed tonnage.

Fuller's Em—ﬂ-; mines in two states (Nevada and Utah) were not costed due to arid climate
conditions. |

‘The bulk of the Fuller's Earth is mined in two states, Florida and Georgia,
which account fof about 70 percent of the total produced. The "average" Fuller's Earth

mine in these two states produces about 63,000 kkg/yr (70,000 TPY).
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114.2 Runoff ond'RainFoll Data
| The limited ddfo a.vcilqble on :total disturbed cr_eé in Fuller's Earth mines
was plotted versus annual producﬁon rate in Figuré 12. A direct relationship is indicated
though the data does show some scatter. This correlation was used to derive an "average"
Fuller's Earth mine total disturbed area for each state by dividiﬁg the total annual préduc-
tion b).' the number of mines in thé respective state to obtain an "average" annual Fu"er's
Earth production rate per state. Figure 12 was then used to obtain the respectfvé average
- total d‘isfurl.:ed area. The total disturbed area in a Fuller's Earfh mine .is about 4 to 8 Ho
(10 to 20 ac).
| Soil Coﬁdiﬂdn D (with the highest runoff pofenﬁgl) was used .fog' the entire
“Fuller's Earth cost esti@te based on obseryoﬁon of se've.ral mines.
Table 6 presents the "average" Fuller's Earth mine total dfsfurbed area,

and an average 10-year and 25~year rainfall event for the states involved.

11.3 Runoff Control and Treatment Costs
For the purpbses of the cost mbdél, all surface runoff in a Fuller's Earth mine

is ossﬁ?ned to be cqlleci’ed ln a holding. and treatment pond prior to discharge, _using. ‘
_ éppropriqfe dif&hing and diking. ‘FLAJ”e_I"O'S. Earth can either be the attapulgite fype (a
fasi-;eftlihg clay) or the monfmorillonité type (a colloidal, difficult to settle c'lay);
depepding on locality. A conservative approach ip-c.!eriving the costs bis to éssur"ne the
need in all cases to use a "standard" amount of flocculqnt which ‘V\.IOU'd reduce the TSS
level in the pond discharge to an acceptable level. None of the Fuller's Earth mines
visited in the previous effluent guidélines study had associated process plcnfs'fmmedictely
~ adjacent to the mines. ltis, therefore, assumed that no process wastewater commingles

with surface runoff.
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Table 6. Ralnfall and Runoff for Fuller's Earth

Average Total

‘ Disturbed Average
No, of Average Mine Production, Mine Area, Soil’ Rainfall Event, cm (in)
Stote Mines kka/yr x 103 (TPY x 1 ha {(ac) Condition IO-yr Event 25-yr. Event
Colifomia 3 27 (29*) -2.23 (5.5) D 7.6 (3) 10.2 (4)
Florida 5 76 (83) - 5.27 (13) D - 19.0 (7.5) 2.6 (8.5)
Georgia 8 56 (61) 4.05 (10) - D 15.2 () 17.8 (7)
IHinois 1 27 (299) 2.23 (5.5) D N4 (4.5 127 (5)
Mississippi 3 27 (99) 2.23 (5.5) D 16.1 56.5) 17.8 (7)
Missouri. i 27 (299) 2.23 (5.5) D 135 (5.3)  15.2 (6)
South Carolina ] 27 (29°) 2,23 (5.5) D 15.2 (6) 17.8 (7)
Tennessee 1 27 (29°) 2.23 (5.5) D 12.7 (5): 14.0 (5.5)
Texos 1 7 (29°) 2,23 (5.5) D 15.2 (6) 17.8 (7)
. Total”. 26 :

% These volues derived by dividing total undistributed tonnage in the first hble by the number of mines mvolved in these states to obtain

en cpproxlmohon of the ucfuol averoge valye.



Using the data and the assumptions presenfec! above and the model cost
curves, capital and annual operating ;ésfs were developed for the 10~ and 25-yeor
rainfall events requiring surface runoff collection af the 26 mines under consideraﬁén.
These costs are givenA in Table 7.

The bff)tcl capital cost and annual operating costs for the 25~ year rainfall
event are $],3_00,000 and $780,000, respe;:ti\}ely‘

| Capital cost impcé:f in terﬁs of unre-gp'lqted states costs versus total industry
costs for both the 10~ and 25~-year events is gfven below.

Capital Costs, dollars -

10~-Year Event © 25-Year Event
Unregulated states 132,000 135,000
Total industry 1,255,000 1,334,000
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Table 7, Copital and Annual Operating Costs For Surface Runoff Collection

. and Treatment at Fuller's Eorth Mines

Caplcal Costs, dollors

_Annuo! Operating Costs, dollars per year

No. of

State Per Mine , Total _ Per Mine _ Total
Stete Mines 10-yr Event  25-yr Event 10.yr Event.  25-yr Event  10-yr Event 25t Event 10y Event 25-yr Event
Colifornia 3 134,000 . 36,000 102,000 108,000 18,000 21,000 54,000 63,000
Florida 5 74,000 80,000 375,000 400,000 38,000 44,000 . 190,000 220,000
Georgia 8 56,000 60,000 © 448,000 480,000 30,000 34,0000 240,000 272,000
Hinois 1 35,000 39,000 35,000 39,000 23,000 24,000 - 23,000 24,000
Mississippi 3 44,000 45,000 132,000 135,000 - 28,000 29,000 57,000 87,000
Missouri - ] 40,000 42,000 40,000 42,000 : 25,000 27,000 25,000 27,000
South Caroling 1 42,000 45,000 42,000, 45,000 © 27,000 29,000 127,000 29,000
Tennessee 1 39,000 40,000 39,000 40,000 24,000 26,000 24,000 26,000
N Texas ] 42,000 45,000 - 42,000 - .45,000 27,000 29,000 27,000 29,000
TOTALS 26 407,000 . 432,000 1,255,000 1,334,000 240,000 263,000 667,000 779,000
Average Costs/Mine : 48,000 51,000 26,000 30,000



12.0 COMMON CLAY AND SHALE

12.1 General Desé_ripfioh of the Industry®

Clay and shale are mined in 47 states and in Puerto Rico; there is no known
clay or shale production in Alaska, Rhode Island, Vermont and the Dlsfncf of Columbla.
A fotal of 41.1 x 108 kkg (45.2 x 106 tons) of clay and shole was mined in 839 mines,
lncludmg 3 mines in Puerto Rico in 1974. The ‘average production per mine was about
44.5 x 10° kkg/yr (49 x 10° TPY).

Common clay ﬁnd fshble production in' 1974 was distributed 6monAg states as
~ shown in Table 8.

| ~ Production of'corﬁmon clay and shaig is widely distributed among the states
with the largest p‘rbducf»ion_beingl in Texas (~1 1%-of the tofcl).‘l |

For the most part, common clay and shale mines are captive to the same gbm- '
panies which manufacture products based on these raw materials. Only ébouf 10 percent of
mine o;.:fpu_.IL is so‘ld. The typical brick or tile mcnufacfufing c:ompany isa one or two plant
. operaﬂbn ; with one fo_threé mining locations. The typical common c!&y or sha;le mining
operation which serves the portland cement industry, is owned by a large coﬁpany which
operates a number of plants and mines. With respeé:f to the enﬂré. industry, tbér'é is no

-

"typlcal" situation: there are both large and small companies mvolved

12.2 RunoFF and Rainfall Dofc

Forty-six of the 48 continental states have common clay and shale mines.
Therefore nearly every type of surface soil, topography and rainfall will be encountered

~in this industry.

2 All statistical values quoted are from Bureau of Mines, 1974 data (See Appendix D).
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Toble 8.  Production of Common Clay and Shale in the
United States in 1974

Mines
. . Not Costed
Total . Per Cent Due to Surfoce
. No. of Annual Production of Total Climatic Mining Llow
State Mines kkg x 102 tons x 103 Produced Conditions In Effcct
Alcbama .26 . 2,150 2,342 5.2 . Yes
Arizona * 6 151 164 .4 X No
Arkansas 14 830 904 2.0 . Yes
Colifornia 52 2,055 - 2,239 5.0 S5(c) . Yes
Colorodo 35 - 549 598 13 7(c) Yes
Connecticut 5 143 156 0.3 - No
Deloware | 13 14 0.0 No
Florido 4 339 369 0.8 ® - Yes
Georgia - 24 2,241 - 2,441 5.4 Yes
Howaii - 1 . N.D.{a) . - No
tdaho - 4 8 9 0.0 X No
iilinois 1) 1,362 1,484 . 0.3 .Yes
Indiano 26 - 979 1,066 2.4 Yes
fowo w7 881 960 2.1 : - Yes
Kansos : 25 1,203 1,311 2.9 2() Yes
Kentucky 13 671 731 ‘1.6 Yes .
Louisiona 15 707 ’ 770 1.7 * Yes
Maine é 134 145 0.3 No
Maryland 10 © 812’ 884 1.9 Yes
Massachuselts 3 200 218 0.5 Yes
Michigon n 1.984 - 2,161 . 4,8 Yes
Minnesota . 2 N.O. No
Mississippi 22 1,370 1,492 3.3 No
Missouri 2} 1,416 1,542 3.4 ' Yes
Montaona 10 ' 54 59 0.1 9 (<) Yes
Nebroska [ 167 182 0.4 Yes
Nevode ’ 1. N.D. . X. No
- New Hampshire 3 31 34 0.1 No
New Jersey 2 62 - 67 -~ 0.1 No
" New Mexico 7 50 55 S 0.7 X No
New York 15 1,332 - 1,451 3.2 Yes
North Corolina 48 3,141 3,422 7.6 . “Yes
North Dokota 5 N.D. ’ o ’ X . - Yes
. Ohio .82 . . 2,939 3,202 7.1 ' Yes
Oklghoma 7 1,183 1,289 2.8 1 2(q) Yes
Oregon 13 128 139 0.3 ?2(9) Yes
Pennsyivania 45 1,687 1,838 4.1 © Yes
Puerto Rico 3 287 291 0.6 Yes
South Caroling 37 . 1,402 1,527 3.4 Yes
South Dokoto 4 174 190 0.4 X Yes
Tennessec 2] 1,045 1,138 2.5 Yes
Texos 93 4,632 5,045 11.2 3(c) Yes
Utah 9 185 201 0.4 "X Yes
Virginio B 1,797 1,957 4.3 Yes
Woshington 15 T 247 269 0.6 Yes
West Virginia 4 n 339 0.7 Yes
Wisconsin 1 2 2 0.0 Yes
Wyoming -4 198 216 0.5 X No
Undistributed (b)____ - 265 289 0.6
100.0

R Total 839
(o) N.D. not disclosed

(b) Total of undisclosed preduction
{c) Theso mines in counties where climatic conditions eliminate-runoff consideration
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From a geographic standpoint common clay and shale deposits are concentrated

in three semi-distinct zones, as shown below:

1 . Gulf-Atlantic Coastal Zohe - including:

Texas South Carolina
Louisiana North Carolina
* Mississippi Virginia
Alabama. Maryland
Tennessee - Pennsylvania
Georgia New York

" 2. Central Interior Zone - including:

Ohio Missiouri
Michigan Arkansas
Indiana . Kansas :
linois ' Oklahoma

lowa Nebraska
3. West Coast - including: |
Caiifomia ' _Ore'gon
The Gulf-Atlantic coastal zmé, as idenﬁﬁéd above, can be further charac-
terized as h.aving Type B qﬁd C soils pfimafily, and ds. beiﬁg subject to 25-year, 24—h§dr
rainfall events ofobéuf 12.7 to 25 cm (510 10 in.). | |
| . The Central Interior zone s not complefely defined with respecf to
Shale or clay New York, Pennsylvania, and lowa deposits are believed to be primarily .
sha!e. The 25-year, 24~hour rainfall events are moderate and he for the most part within
a small rainfall range of 10-15 cm (4-6 ln) Topography does vary, with mountainous to hlll);
areas in Pennsylvania, New York, and Arkansas. The‘remaining area s relatively flat or
_ro“ing. Type C soils predominate. |
The Pacific Coast area is quite variable with respect to rainfall e_Qéﬁts,cmd.soil
conditions (the area has Type B, C, and D soils).

- Referring to Table 8, those mines in states which have entirely arid climates

or in counties with arid climates, were eliminated.
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In addition, only mines in the cont.inenfal U.S. were considered in the cost estimate.
Since it was not possible to get extensive data on the respécﬁve disturbed

"~ areas for the common clay and shale mines in the various states t;nc.!er consideration, a
correlation of annual production vers.L-rls total disturbed area was developed based on
limited aafa obtained for shale mines in Pennsylvania . '.fhese data are plotted in Figure
13. A direct relationship is indicated between disturbed area and production rate. As an
approximation to the actual total disturbed area for the mines under consideration, each
state total prodﬁcﬁon ofAc'ommon clay and shale was divided by fhfa total number of active |
‘mines to derive an "average" production rate per rﬁine. Using Figure 13, 'fh'e "average"
~area per. mine was determined for each of the stdfés under consideroﬁ_oh_.' Tdbfe 9 fcbulatés a
these derived values, together with the soil condition f'o' be used. in cciculofions cﬁd the
average 10-year and 25-year, 24~hour rainfall eveﬁts for the respectiv'e state under
cqnsiderﬁtion. | |

. While common clay contributes more TSS to runoff than éhqle, it Wcs cbnservcr_
tively os;umed that o "stdﬁdard" amount of vf‘locculonf would be used in the 'model for all
of the COmm§n clay and shale mines under consideration. [t is also assumed fh;:f there i; no
_cdmmingli'ng'of surfc‘ce runoff with iprocess wosféwater in‘fhe '\/oét fnaiority. of the m?ne_g N
under consideration.

,]2.3 Runoff Control and Trec‘fme.nf Costs

For the purpose of the cost model, all ru'nof.f from the common clay or shale |
mine is assumed to be collected in a holding and treafrﬁenf pond system using appropriate
ditching and diking. Using the data developed in the previous section, together with the
cost curves for the appropriate soil condition, ;:cpifal and annual operating costs were
developed for the 10~-year and 25~year l'"ainfall 'evenf.s for the various states under
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Toble 9. Ralnfall and Runoff Data for Commen Clay and Shale

Averoge

o . Production Average

No, of Per mine Mine Areo Sotl Rainfall, em {in)
State Mines kka/yr (TPY) “ha (acre) Conditlon  10<yr, Event 25~yr. Event
Algbame 26 . 83,000 (90,0000 9.3 (23) C 16,5 (6.5) 19.0 (7.5)
Arkonsas 16 52,000 (56,000) 7.0 (177 C 15.8 {6.2) 17.8 (7
Californla 47 40,000 (43,000) 5,7 (14) C 7.6 (3} "10.2 (4)
Coloredo 28 16,000 (17,000) 3.0°(7.4) D 6.4(2.5) . 7.6 (3)
Connecticut 5 29,000 (31,0000 4.5 (11) c 12.1 (4.8) 14.6 (5.8)
Delaware . 1 13,000 (14,000) 2.6 (6.4)  C 14.0 (5.5) 15.2 (6)
Florida 4 85,000 (92,000) 9.3 (23) C 19.0(7.5) 21.6(8.5)
Georgio 24 93,000 (102,000) 10.1(25) - C 15.2 (6) 17.8 (7)
Hlinois 16 85,000 (93,000) 9.3 (23) c 11.4 (4.5) 12.7 (5)
Indiana 26 . 38,000 (41,000 5.3 (13) c 11.9 (4.7) 12.4 (4.9)
lowa 17 . 52,000 (56,000) 6.5 (16) C 11.4 (4.5) 14.0 (5.5)
Kansas 23 48,000 (52,000) 6.5 (16) c 11.4 (4.5) 14.0 (5.5).
Kentucky 13 52,000 (56,000) " 6.5 (16) Cc 10.2 (4) 12.0 {4.7)
Lovisiana 15 . 47,000 (61,000) 6.5 (16) C - 19.0(7.5) 22.2 (8.8)
Maine 6 22,000 (24,0000 3.6(9) ° C 10.2 (4) S 11.4 (4.5)
Marylond 10 81,000 (88,000) 8.9 (22) c 12.7 (5) 14.0 (5.5)
Massachusetts 3 67,000 (73,000) 8.1(20) C 11.4 (4.5) 13.3 (5.2)
Michigen = N 180,000 (196,000) 18,2 (45) C 8.9 (3.5) 10.2 (4.0)
Mississippi 22 62,000 (68,000 7.3 (18) C 16.5 (5.5) 17.8 (7)
Missouri 21 67,000 (73,000) 8.1 (20) C 14.0 (5.5) 15.2 (6)
Montona 1 5,000 (6,000) 6.9 (17) c 6.4(2.5) . 7.6 (3)
Nebraska . 6 28,000 (30,0000 4.5 (11) c 8.3-(3.2) 1.4 (4.5)
New Hompshire 3 10,000 (11,000) . 2.2(5.4)  C 10.2 (4) 12.7 (5).
New Jersey 2 3,000 (3,000) 1.0 (2.5) C 13.2(5.2) 14.7 (5.8)
New York . 15 89,000 (97,0000 9.7(24) € 10.2 (4) 11.4 (4.5)
No. Caroling 48 . 65,000 (71,000 7.7(19) . C 11,0 (5.5) 16.5 (6.5)
Ohio 82 35,000 (39,000) 1.1(2.8) ~ C '9.6(3.8) . 10.7(4.2)
Oklahoma 15. 70,000 (76,000) " 8.1 (20) C 14.0 (5.5) - 16.5 (6.5)
Oregon 9 10,0C0 (11,000) 2.1 (5.2) D 5.1(2 ' 12.9 (3)

" Pennsylvania 45 37,000 (41,000) 5.3{(13) ° C 10.2 (4) 11.9 (4.7)
So, Carolina 37 38,000 (41,000) 5.3 (13) C 15.2 (6) - 17.8(7)
Tennessee 21 50,000 (5,000 6.5 (16) C 12.7 {5) 11.0(5.5)
Texas 90 150,000 (54,000) 6.5 (16) c 15.2 (6) 17.8 (7)
Virginia 33 54,000 (5%,000) 6.9 (17) C 13.9 (5.5) 15.2 (6)

- Woshington . 15 16,000 (18,000) . 3.0 (7.3) D 7.6 (3) 10,2 (4)
Waest Virginia 4 78,000 (85,000) . 8.1 (20) C 10.2 (4) 12.1 {4.8)
Wisconsin 1 2,000 (2,000) .7(1.8) C 10.2 (4) 11.4 (4.5)



consideration. The developed costs are given in Table 10. The total 25-year event
capltal and annual operating costs are $48,600,000 and $21,700, 000 ., respectively.
Capital cost |mpoct in terms of unreguqued states costs versus fofal industry

cost for both the 10~ and 25~year events is given below.

Capital Costs, dollars
10-Year Event 25- Yecr Event

Unregulated states 3',182,000 3,466,000
Total industry 43,845,000 48,591,000
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Table 10. Copltal and Annual Operating Costs for Surface Runoff Collection and
Treatment in Common Cley ond Shale Mines

Capital Cosr

Annual Operating Costs, dollars per year

" 26,000

No. of Per Mine ’ Total Per Mine Total

Stote Mines  10-yr. 25-yr. 10-yr. 25-yr., 10-yr,  25-yr. 10-yr, 25-yr.

. Alobama 26 85,000 95,000 © 2,210,000 2,470,000 34,000 - 40,000 884,000 1,040,000
Arkanses 16 70,000 75,000- 1,120,000 1,200,000 30,000 33,000 480,000 - 528,000
Colifornlg 47 38,000 . 46,000 1,786,000 2,162,000 17,000 20,000 799,000 940,000
Coiorado 28 36,000 38,000 1,000,000 1,064,000 17,000 19,000 476,000 532,000
Connecticut 5 46,000 53,000 230,000 - 265,000 22,000 25,000 110,000 125,000
Delowore ‘ 1 38,000 ) 42,000 38,000 42,000 22,000 23,000 22,000 23,000
Florida 4 85,000 --.97,000 340,000 388,000 38,000 44,000 152,000 176,000
Georgia 24 87,000 ”0 000 2,088,000 2,640,000 34,000 38,000 816,000 912,000 -
Ilirols . 16 65,000 72,000 1,040,000 1,152,000 25,000 28,000 400,000 . 448,000
lndiana -~ 26 48,000 50,000 © 1,248,000 . 1,300,000 23,000 24,000 598,000 624,000
lowa 17 54,000 62,000 918,000 1,054,000 23,000 27,000 391,000 459,000
Kansas 23 54,000 62,000 1,242,000 1,426,000 23,000 27,000 52,900 621,000
Kentucky 13 48,000 55,000 624,000 715,000 22,000 24,000 286,000 312,000
Louisiana 15 77,000 85,000 1,155,000 1,275,000 35,000 40,0000 525,000 - 600,000
Maine 6 36,000 40,000 . 216,000 240,000 19,000 21,000 114,000 126,000
Maryland 10 70,000 75,000 700,000 750,000 28,000 30,000 280,000 . 300,000
Mmsochusem 3 61,000 70,000 183,000 210,000 25,000 28,000 75,000 84,000
Michigan 11 75,000 85,000 825,000 935,000 27,000 30,000 - 297,000° 330,000
Mississippl 22 74,000 80,000 1,628,000 ‘1,760,000 32,000 34,000 704,000 748,000
Missouri 21 71,000 75,000 1,491,000 1,575,000 29,000 .31,000 609,000 651,000
Montcna ] 38,000 50,000 38,000 50,000 17,000 18,000 17,000 18,000
Nebroska 6 38,000 44,000 228,000 264,000 17,000 22,0000 102,000 132,000
New Hompshlre 3 30,000 34,000 90,000 102,000 18,000 - 21,000 54,000 63,000 -
New .Jersey 2 25,000 26,000 50,000 52,000 18,000 20,000 36,000 40,000
New York - 15 62,000 67,000 930,000 1,005,000 25,006 27,000- 375,000 405,000
North Carollna48 67,000 76,000 3,216,000 3,648,000 29,000 32,000 1,392,000 1,536.000
Ohlo 82 24,000 , 25,000 1,968,000 2,050,000 17,000 18,000 1,394,000 1 476'000
Oklahoma 15 70,000 - 80,000 1,050,000 1,200,000 29,000 32,000 435,000 480,000
Oregon 9 31,000 33,000 - 279,000 297,000 15,000 17,000 135,000 153,000
So. Caroling 37 58,000 © 45,000 2,146,000 2,405,000 27,000 30,000 999,000 1,035,000 .
Tennessee 21" 60,000 62,000 1,260,000 - 1,302,000 26,000 l 27,000 546,000 '567'000

. Texos - 90 65,000 71,000 5,850,000 6,390,000 29,000 ‘32,000 2,610,000 283’000
Virginia- 33 64,000 67,000 2,112,000 2,211,000 28,000 29,000 924,000 957’000
Waoshington 15 36,000 40,000 540,000 680,000 . 19,000 22,000 285,000 330’000
Wf.*sl Vitginfu 4 56,000 62,000 224,000 248,000 24,000 26,000 96,000 104:000
Wls€0@m 1 22,000 23,000 22,000 23,000 17,000 18,000 12,000 18,000
Totals 761 2,118,000 2,316,000 43,845,000 48,591,000 932,000 1,036,000 19,600,000 21,704,000

" Average Cost/Mine 58,000 64,000

28,000



13.0 THE KAOLIN MINING INDUSTRY

13.1 General Description of the Industry

Kaolin is mined in 14 sfafes with an aggregate annual tonnage of

5.87 x 106 kkg (6.39 x 106 tons) in 1974 This fonncge is dlsfnbuted as follows:

Not Costed
_ : S % of - Due to Surface
. - No. of Annual Preduction  Total Climatic - Mining Laws
State Mines kkg x 103 (tons x 108) Production Conditions - In Effect
Alabama 6 309 (337) 5.3 yes
. Arkansas 4 _ 73 (80) 1.3 yes

California 6 39 (43) 0.7 yes
Colorado 1 - 7(8) 0.1 yes
‘Florida 3 25 (27) 0.4 yes
Georgia - 59 4,372 (4,762) : 74.5 yes
Minnesota 1 N.D. (a) ‘ ' no
Missouri - 10 91 (99) 1.5 . yes
Nevada 1 1.8 (2) 0.03 X no
No. Carolina 2 N.D. : yes:

-Pennsylvania 2 N.D. v 3 yes

- So. Carolina 21 707 (770) . - 12.0 yes
Texas . 2 N.D. : : yes
Utah , 2 N.D. ' ' X yes
Undistributed (b) 242 (264) - 4.1 '
Totals 120 5,867 (6,392) - 100.0

(a) N.D. =~ not disclosed
(b) Total of undistributed tonncge

The bulk of kaolin prqducfs occurs in just two sfates, Georgia and South Carolina.
' These states produce ~87% of the total amounfof kaolin mined.

_ Since Georgia is the prirr;ary prbduéing state for kaolin , both its gerrnmenf
agencies and producers have been solicited for surface runoff informaﬁon.‘ The Geqrgiq
DMR states that "generally speaking, kaolin mining contributes substantially to the siltation

of adjacent watersheds. Highly turbid waters resulting primarily from surface runoff frequently -

96



affect low-lying areas. Soils involved are sandy and highly eroddble, especially during
surface mining. General }opographil of kﬁolin mining areas is rolling-to low hills." (@)
It should bé noted that Georgia has surface mmmg and water quahfy lows in effect. .
However, the Georgia DMR hc:s indi cated fhof the mmeral mmmg producers, mcludlng
kaolin producers, have largely sgnored or curéumvenfed thése Iuws with respect to surface
runoff control. (®) |

Seven of the largest Georgia kdoliﬁ prbéuce’rs have fumishe-d projected capital
oost and annual operating cost dcﬁc for control of surface I}Ono{;f..l;n'ﬁ:s'dc.xfa is aichsged
in Section 13.3 below. : | | |
estimate due to arid climate consider@tions.

13.2 Runoff and Rainfali Data

-

Avai ldb!e data on tofal_disfurb.ed or'ea versus kaolin px;oductfon has ljaee‘r\'n-. pvlr.;l'fed.
in Figure 14. - A direct relaﬁon.ship‘ is ihc.iic’aj'ed although there is some scattering of aofa.
This curve was used to approximate the disturbed area of the kaolin mines in all the .sfatés
undér gonsidércfion except Georgia (C) sie., an "average” value for mine proaucfion in
eac.!"e stcfé was derived‘b); dividing fota! production by the number of miﬁes. The "overagé"
l’ol'al dlsfurbed area for this mine was then obfalned frém Figure 14 This data together
wlth the ﬁpproprlate soil condition and average ]O—year and 25~-year ralnfa” events fOl‘-

the states under consideration , are given in the table below:

(o) Personal Communication, ' Surface Mined Land
Reclamation Program," Georgia DMR, Feb 4, 1976, '
(b) Personal Communication, . - - Surface Mined Laond

Reclamation Program, Georgia DMR Feb 6, 1976.
(c‘r:ugh cost dafo were obtained from Georglc kaolin producers to folrly approximate
entire state cost of surface runoff control. Data presented in Section 13.3
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Average

Total
Disturbed

Average State

| (o) This value ‘was derived by dwndlng total undlsclosed state producﬂon

by the respective number of mines.

13.3 Runoff Control and Treatmenf Costs

* For the purpose of the cost model, all runoff in a kaolin mine is

: Mine Production Average SDS Rainfall Event
No. of  kkg/yrx 103 Mine Area  Soil 10-yr. 25-yr.
State Mines (TPY x 1G3) “ha (acres)  Condition ¢m (in) cm (in)
Alsbama 6 51 (56) 41.5(1000 C - 16.5(6.5) 19.0(7.5)
. Arkansas 4 18 (20) 13.3 (32) C 15.7 (6.2) 17.8 (7)
 California 6 6(7) 7.3(17.5) C 7.6 (3) 10.2 (4)
Colorado 1 7 (8) 7.7 (18.5) D 6.4(2.5) 7.6(@)
Florida 3 8 (9) 8.3 (20) C 19.0(7.5) 21.6(8.5)
Minnésota 1. 27 (29) (a) 18.3 (44) C 9.7(3.8) 11.4(4.5)
Missouri 10 9 (10). 8.7 (21) C 13.5 (5.3)  15.2 (6)
No. Carolina 2 27 (29) (a) 18.3 (44) c 14.0 (5.5) 16.5 (6.5)
Pennsylvania 2 27 (29) (a) 18.3 (44) o C 10.2 (4) 17.8 (7)
So.Carolina 21 34 (37) . 23.2 (56) c 15.2(6) 17.8(7)
Texas 2 27 (29) (@) = 18.3 (44) C 15.2 (6) 17.8 (7)
- Total 58

aSsurr_led to be collected in a holding and treatment pond using oppfopriofe ditching and

_ dikfng .

tate colloidal kaolin i

charge.

adjacent to the mine.

the colle

It is also assumed that a "standard" amount of flocculant will be added to precipi-
P P
ction pond to an accepiable leve! of TSS in the pond dis~

As far as is known, the vast majority of kaolin mines do not have process plants

It is therefore assumed that no process wastewater commingles

with surface runoff at the modeled mines.
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- Using the derived data presented in the table above, the assumptions madé
oi)ove and the cost curves for surfac.:e_'runoff in Appendix C, capital costs and annual
opéraﬁng cé;fs were developed for the ]0—yea‘r cnd 25fyear rainfall event for the"'overcge"
kaolin mine in the states under considéroﬁon as shown in Table 11 , .excepf for the stqt.é
o{"' Georgia. Total capital and annual operating costs fc;r a!‘l of fHé rﬁines.in these states
are also shown Projected runoff cost and 'ofher data presénfed by seven Georgia kaolin
producers are shown in Toble 12. Based on fhe kaolin produced by these seven mc||or
producers, opproxlmofely 3.39 x 10‘s kkg (3.74 x 10°® tons) in 1975 out of a fotal
of approximately 3.43 x 10° kkg (3.78 x 106 tcms)a produced in the sfcte, the fofql» '

- 25-year, 24-hour rainfall event surface runoff costs oré $24,750,000 capital and

- $5,800,000 ;:nnual operating cost for Géorgia. Thé total capital and anﬁué! ope?aﬁng
..cosfs for all of the states under consideration, for fhe 25-year, 24-hour ralnfq” event
are $33 360,000 and $8, 860 000, respectively.

) " Capital cost lmpcc'rs in terms of unregulcted state vcosts versus total mdusrry

costs for both the 10~ ond 25-year events are given below.

Capral Costs, dollars

'IO-Year Event 25-Year Event
Unregulated states . - 97,000 - 120,000
Total industry . 30,330,000 - 33,360,000 |

* Private communication, John Hetrich, Geérgia_DMR, Jan. 22, 1976
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(0]

State

Alabama
Arkansas
California
Colorado

. Florida

Minnesota
Missouri

North Caroling
Pennsylvania

South Carolina

Texas

Total

Table 11.

Capital Costs and Annual Operating Costs for Surface Runoff
Collection and Treatment= Kaolin Mining

’

Capital Costs, dollars

Annua! Operating Costs, dollars

Per Mine Total Per Mine Total

No. of  ¥-yeur 25-year 10~year 25-year 10-year  25-year =~ 10-year 25-year
Mines Event Event Event Event Event Event Event Event
6 " 250,000 . 280,000 1,500,000 1,680,000 70,000 80,000 420,000 560,000
4 120,000 - 130,000 480,000 520,000 - 40,000 48,000 160,000 192,000
6. 40,000 48,000 240,000 288,000 18,000 21,000 108,000 126,000
1 48,000 52,000 48,000 52,000 20,000 22,000 -20,000 22,000

3 85,000 95,000 225,000 285,000 38,000 42,000 114,000 - 126,000

1 197,000 120,000 97,000 120,000 32,000 37,000 32,000 37,000
10 72,000 - 75,000 720,000 750,000 - 29,000 32,000 - 290,000 320,000
2 140,000 160,000 280,000 320,000 45,000 54,000 90,000 108,000
2 100,000 130,000 200,000 260,000 34,000 42,000 68,000 84,000
21 170,000 190,000 3,570,000 3,990,000 56,000 65,000 1,176,000 1,365,00C
_2 - 150,000 170,000 130,000 . 340,000 48,000 58,000 96,000 116,00
120 .1,272,00'0 1,450,000 7,360,000 8,605,000 430,000 501,000 2,574,000 © 3,056,000



Table 12. Production and Projected Runoff Cost Data = Major Georgia Kaolin Producers

For 25-yr., 24~hr. Rainfall Event
Projected Surface Runoff Costs (c)

Total Raw Keolin
Production x 103 (b)

Total Disturbed

No. of Active Mine Area (1975)

ot

(a) Versar Code No.

(b) Where finished kaolin production data were obtained, these were converted to.raw ore production by dividing by 0,70,

(c) All in 1972 dollars. Reclamation®costs presented by these producers have been deleted.

(d) For a total disturbed area of 113 ha (280 acres)
(e) For a total watershed of 3,240 ha (8,000 acres)
(f) For a total disturbed area of 381 ha (939 acres)
(9) For a total disturbed area of 850 ha (2,100 acres)

~(h) For a total disturbed area of 689 ha (1,700 acres)

Producer (a) “Mines (1975) ha (acres) kkg/yr (TPY) Capital x 10° Annual Operating x 10®
-5003 13 105 (260) 157 (173) 4,04 (d) 1.28 (d)
3024 13 308 (760) 466 (514) 3.43 (e) 0.79 (e)
5001 4 . 212 (522) 816 (200) 7.56 (f) 0.86 ()
5002 12 284 (700) 422 (465) 2.72 (9) 0.42 (9)
3025 4 365 (900) 420 (463) 0.59 0.41
5009 6 612 (1,512) 620 (684) 1.29 (h) 0.49 (h)
5010 23 891 (2,202) 490 (540) 4.86 - 1.49
Totals 75 3,391 (3,739) 24.49 5.74



14.0 BALL CLAY

14.1 General Description of the Industry

Ball clay, an impure form of kaolin, is mined and processed in eight
states, with an aggregate annual produ'ction of 7.43 x 10° kkg (8.17 x 10° tons) in’
1974, This production (a) is_&isfribured os follows:

No. of Annual Production : % of Total Surface Mining

State Mines kkg x 10® (tons x 103) Produced Law in Effect
Arizona ] - N.D. (b) - Yes
California 1 N.D. , . Yes
Kentucky 4 - N.D. Yes
Maryland 1 ‘N.D. Yes
Mississippi 4 N.D. No
New York 1 N.D. : - - Yes -
Tennessee 33 455 (500) 61.2 Yes
- Texas 7 37 (41) 5.0 Yes
Undistributed ' ' ' .
(c) sl 21 278), 33.8
52 . 743 (817) 100.0

(a) Bureau of Mines Statistics

(b) Nof disclosed

~ (c) Total of undisclosed production

- The bulk of ball clay is produced in Tennessee (~ 61%) with Kentucky probably
" _accounting for most of the remainder (ho specific mine production figures are available

- for Kentucky). Ball clay is mined in open pit operations, where, following the removal

~ of overburden, front end loaders or drag lines excavate the raw material from the pif.qnd

load it into trucks for transportcfioh to the processing plant. Mining operations are

weather-dependent as ball clay is extremely difficuli to handle when wet.
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Due to climatic considerations the one ball clay mine in Arizona has been

excluded from the runoff control cost estimate for this commodity, leaving 51 mines in

seven states which are included in the cost estimates.

14.2 Runoff and Rainfall Data

Plant 5684 currently opératés 18 acf..ive ‘min_es in Kentucky and Tennessee,
with a total onnua.-productibn of 275 x 1° kkg/yr (258 x 10® TPY) of ball clay. The
approximate total disturbed area of the above sités is 91 hectares (225 acres). For the
purposes of the surface runoff model calculation, each of the 51 ball clay mines tofo-l
disfurbea area is assumed to Be the same vclué ?:s‘ the average of the above vdotc, i.e.,
53 hectares (13 acres). It is also assumed that the bulk of the disturbed area at each site
has a clayey base with the highest runoff potential {soil condition D) pertaining.

The average 10-year and 25-year events for the various states are listed

below.
-. Average 10-year Event, Average 25-year Event,
State - - ' " em.{in.) ~ cm (in.) '

California - 7.6 (3) 10.2 4)

"~ Kentucky _ 10.2 §4) 11.9 §4.7)

- Maryland 12.7 5) 14,0 5.5)
Mississippi . 16,5 (6.5) 17.8 )
New York 10.2. é4) o 11.4 (4.5)
Tennessee ' - 12.7 5) 14,0 (5.5)
Texas - , . 15.2 () 17.8 @

Beccu;e'of the colloidal nature of baii V_cidy, it is assumed that a "standard™
amount of flocculant will be added to precipitate colloidal clay in the surface runoff
collection pond to an acceptable TSS level in the pond discharge. None of the ball cldy
mines visited for either the éffluenf guidelines study or this study had associated process
plants immediately cdjacent to the pit. Based on this observation, it is assumed that sur-

face runoff does not commingle with process wastewater in the model.
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14.3 Runoff Control and Treatment Costs

For the purpose of the cost model, all surface runof'f from the ball
clay mine is assumed to be collected in a holding and treatment pond system using appro-.
priafé ditching and diking. Using the data developed in the previous section, together
with the cost curves for Soil Condi.tion D (Appéndix C), capital aﬁd annual _opérating costs

were developed for the 10~year and 25-year rainfall events for the various states under

consideration:
No. of Capital Cost Per Mine Total Capital Cost
State Mines 10-Yr. Event 25-Yr. Event. 10-Year Event 25-Year Event
California 1 - $44,000 - $54,000 - $44,000 $54,000
Kentucky ~ 4 54,000 57,000 216,000, - 228,000
Maryland 1 60,000 - 63,000 . 60,000 63,000
Mississippi 4 70,000 - 74,000 280,000 296,000
New York 1 54,000 56,000 - 54,000 56,000
‘Tennessee 33 . 60,000 . 63,000 1,980,000 2,079,000
Texas 7 66,000 74,000 V 462,000 518,000
. Total 51 $408,000  $441,000 $3,096,000 . $3,294,000
Overall : . - :
Avg/Mine 4 - 61,000 65,000
Annual Operating ' Total Annual A
- - No. of Cost per Mine Operating Cost
State Mines 10-Yr. Event 25-Yr.Event  10~Year Event 25-Year Event
Colifornia 1  $21,000 $25,000 $21,000 " $25,000
" Kentuck 4 -+ 25,000 28,000 - 100,000 112,000
Maryland 1. 297000 31,000 29,000 - 31,000
- Mississippi 4 35,000 36,000 140,000 o 144,000
New York 1 25,000 27,000 25,000 27,000 '
Tennessee 33 29,000 31,000 957,000 1,023,000
Texas 7 33,000 36,000 231,000 252,000
Total - 51 $197,000 $214,000 ~  $1,503,000  $1,614,000
Overall o , | .
Avg/Mine 30,000 32,000
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In"the most conservative situation (the 25-year rainfall event), th.e total capital and annual
operating costs for surface runoff collectioﬁ and freofmenf for the entire ball clay mining
: mdustry as calculated from the model are $3,300,000 and $1 600,000., respecnvely.

The capital cost impacts for a 10-year event range from $280,000 for unregulated
states to an industry total of $1,503,000. Similar cost impacts for a 25-year event range

from $144,000 to $1,614,000.
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15.0 FELDSPAR

15.1 General Description of the Industry
As discussed earlier, the western feldspar operations have no area runoff and
‘are not included in this cost estimate. The remaining operations are in North Carolina,

- Georgia and Connecticut:

Number Disturbed Area Surface
of per site, ' Mine Law
Location Sites hectares (acres) in Effect
North Carolina 6 12 §30) Yes
~ ' 2 20  (50)
Georgia 1 2 (5 Yes
Connecticut 1 2 (5) No

15.2  Runoff and Rcinfalvl Data

All of the North Carolina sites are in the same area. The 10~ and 25-yedr
-rainfall events o're 13 and 15 cm (5and 6 in.),r'especﬁvely. For the Georgid site, the
10~ and 25-year eventsare 15 and 18 cm (6 and 7 in.). For the Conn.ect'icqulocdﬁon‘,
the 10-~"and 25-year events are 13 and 14 cm (5 and 5.5in.). The soil in each of these

locations is assumed to be in the C condition

15.3 Runoff Control and Treatment Costs.

The estimated capital and operating costs for the 10~ and 25-year events

are:

| ‘ Capital Costs, dollars Operating Costs, dollars/yr
State 10 Yr. Event 25-Yr. Event 10-Yr. Event 25-Yr. Event

North Carolina 660,000 772,000 180,000 198,000

Georgia 23,500 26,000 12,000 13,000

Connecticut 21,000 22,000 11,000 12,000

Total 704,500 820,000 . 203,000 223,000

‘Flocculants are not required for runoff treatment in this category.
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Capital cost impact ranges for both the 10~ and 25-year event in unregulated

states versus the total industry are:

Capital Costs, dollars

10-Yr. Event 25-Yr. Event
Unregulated states 21,000 22,000
Total industry 704,500 820,000
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16.0 TALC, STEATITE, SOAPSTONE, PYROPHYLLITE

16.1 General Description of the Industry

Talc is produced at 53 sites in 14 states.

" Many of the sites have not been

~ attributed any control cost based on their locations in extremely and areas. These are

17 sites in the Mohave Desert oF southern Zalifornia, one in an adjoining arid area of

southem Nevada, and 6 sites in Culberson andHudspeth counties of west Texas. All of these

24 sites are located at least 20 miles from any rivers or streams. The remaining 29 sites

are distributed as follows:

State
Alabama
Arkansas
Georgia
Maryland
Montana

| New York

- North Carolina
Oregon
Vermont

Virginia .
Washington

16.2 Runoff and Rainfall Data

Surface
Mine Law

in Effect

Yes
Yes
Yes
No
Yes

No

Yes

Yes
No

Yes
Yes

Type of
_Mine

1 pit :
1 underground mine
5 underground mines
1 pit

2 underground mines

1 open pit,
2 underground/ mines

3 pits
3 plfS,’
1 underground mine

1 underground mine
1 pit,
3 underground mines

1 paf
2 pits

DistUrb-ed Areaq,

hectares (acres)

’G?
e

2 .
0.4 ('l) tailings area
0.4 (1) tailings oreas -
1.2 (3)
0 4
2.8
3~ 0

(1) tailings areas

2 (30) each

(10) each

4 (1) talllngs area

A4 (1) tculmgs area

.8 Y '
-0.4 (1) tailings areas
4 (1)

&)

~ The 10~ and 25-year rainfall events for the 29 sites are listed below, along

with the local soil condition.
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State

Alabama
Arkansas
Georgia
Maryland
Montana
New York

North Carolina

Oregon
Vermont
Virginia
Washington

Rainfall Event, cm (in.)
. 25-Year

10-Year

15.2
15.2

- ot
O

wadd
NNOOONOON
NNvoNo NN
3

-l b

16.3 Runoff Treatment and Control Costs

17.8
17.8
17.8
15.2

0NONNNNNPEE®

For most cases, there is no special area runoff treatment required. However,

a special situation exists for the New York sites, where the talc deposits lie adjacent to

pyrite and zinc ore bodies. This leads to some pickup of sulfides and zinc in the runoff

which hay require additional treatment.

The following table presents capital and operating costs for impoundmenf and

divérsion for the 10~ and 25-year rainfall events for all talc operations. These costs are

exclusive of lime treatment facilities required’at the N.Y. sites, which are presented

- separately.’

State

Alabama
Arkansas
Georgia
Maryland
-Montana
New York
North Carolina
Oregon
Vermont
Virginia
Washington
Subtotals

Neutralization

Costs (N.Y. sites)
Totals

Capital Cssfs, dollars
10-Yr. Event  25-Yr. Event

21,000
7,000
35,000
13,000
10,000
33,000
363,500
5,000
41,000
6,000
42,000

576,500
20,000 (est.)

596,500

25,000
8,000

40,000

14,000
11,000

36,500

432,000 -

5,500
45,000
7,000

46,000

670,000

22,000 (est.)

692,000
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Annual

Operating Costs, dollars/yr

25-Yr. Event

A 10-Yr. Event
11,000

PV

8,000

41,000

9,000
16,000
35,000

132,000

7,000
43,000

9,000

23,000
© 334,000

4,000 (est.)

338,000

12,000
9,000
45,000
10,000
18,000
38,500
145,500
8,000
47,500
10,000
25,000
368,500

4,000

372,000



Capital cost impact ranges for both the 10- and 25-year event in unregulated
states versus the total industry cost are; '

Capital Cosfs,' dollars
10-Yr. Event 25-Yr. Event

Unregulated states 87,000 - 95,500
Total industry 596,500 692,000
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17.0 PREVIOUSLY REGULATED CATEGORIES

17.1 Lithium Minerals (Eastern Operations)

17.1.1 General Description of the Industry

These materials are mmed in two geographic areas; North Carolina and Nevcda.
The latter locanon has been excluded From furfher consideration because of a combination
of | mmmg methods and chmchc conditions, In North Carolina, thererare two sites with cost

impacf These areas. cons:dered are 20 and 12 ha (50 and 30 ac)
17.1.2 Runoff and Rainfall Data

The 10~ and 25-year rainfall events for the in\}ol\/.ed locations are 12.7 and

15.2¢cm (5 and 6 ih.), respectively. Both North Carolina sites have type C soil condition. |

17.1.3 Runoff Control and Treatment Costs |
The capital costs for treatment of the 10~ and 25-year events are $178,000 and
$210,000, respectively. The annual operating costs for the 10~ and 25-year cases are

- $48,000 and $53,000, respectively. F!occqlcnts are not requfred for lithium minerals runoff water.

17.2 Vermiculite
| 17:‘2.1 General Description of the Industry

This product is produced in two areas - western Montana and Soqfh Carol ina.
- The former sites have been excluded from fhis.phase of the study dL}e to minfﬁg practices’
. used. The latter location involved about 20 discrete sifes,-..ecch. having about 8.1 ha..
(20 ac) of disturbed area. | o |

17.2.2 Runoff and Rainfall Data

- The 10~ and 25-year rainfall events for the South Ccrolma locations are 15,2

and 17 8 cm (6 and 7 in.), respectively. These sites have type C soil condmon.

17.2.3 Runoff Control and Treatment Costs

Capital costs for treatment of the 10- and 25-year events are $1,300,000 and
$1,500,000, respectively. The 10~ and 25-year annual operating costs are estimated at

$382,000 aond $420,000. Flocculants are not requiréd for this category.
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~ 17.3 Barite
17.3.1. General Descrfption of the Industry

Barite is mined by open pit methods in seven states. The locations of the pits

and disturbed areas are: .

Number. - Disturbed Area,
Location of Sites hectares (acres)
Alaska: 1 40 (100)

- Arkonsas 2 28 (70) -
California i 16~ (40
Georgia 1 - 8 (20)
Missouri 5 20 (50)
Nevada 4 20 (50) .
Tennessee 3 4 (10)

17._3.2 Runoff and Rainfall Data

" Below are presented the 10~ and 25-year rainfall events and soil condition for

the locations.

) _ -Soil
Site 10-Year Event, cm (in.) 25-Year Event, cm (in.) -  Condition
Alaska . 15.2  (6) 17.8 . (7) D
Arkansas 15.2  (6) 17.8 - (7) o
.. California 15.2  (6) 20.3 (8) C
Georgia 15.2  (6) 17.8 (7) C
. Missouri 12.7  (5) - 15.2  (6) C
Nevada 3.8 (1.5) : 5 (2) C
Tennessee 12.7  (5) - 15.2: (6) C

17.3 Runoff Con trol and Treatment Costs
‘Below are given the capital costs for diversion, collection and treatment of
the 10~ and 25-year rainfall events and the annual operating costs for both rainfall events.

Flocculants are not needed for this category.
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Annual

Capital Costs, dollars Operating Costs, dollars/yr.

Location 10-Yr. Event 25-Yr. Event | 10~Yr. Event 25-Yr. Event
Aiaska 240,000 | 280,000 50,000 | 55,000
Arkansas 320,000 - 360,000 73,000 80,000
Califomnia 110,000 140,000 29,000 32,000
-Georgia 141,000 - 159,000 48,000 53,000
Missouri 550,000 625,000 136,000 150,000
Nevada 160,000 168,000 . 62,000 68,000
Tennessee 102,000 114,000 . - 44,000 48,000
" Totals 1,623,000 1,846,000 V - 442,000 ) 486,000
17 .4 Aelifé v

17.4.1 General Description of the Industry

. The aplite mining industry is located entirely in Virginia with two companies
‘each operating an active mine. Data on these two mines is:

Mine Production Rc‘fe Total Disturbed Area

Plant N kkg/)'r (TPY) . o ' .h_q- (qcfes) B
3020 54,000 (60,0000 27 (66
3016 136,000 (150,000) 128 (315)

Total 190,000 (210,000)

The aplite mine (plant 3016) produces a relatively soft vore_‘which can be mined
with a bulldozer, elevating scrapers and a grader without resort to blaéﬁng. The aplite
,mihe (plant 3020) produces a sufficiently rocklike ore whiébire;quires blasting to loosen the

ore. A power shovel than collects the broken stone and loads it info trucks for transport -fo
| the nearby plant.

17.4.2 Runoff and Rainfall Data -

. The 10~ and 25-year rainfall events for these two mines are:
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10-Yr. Event  25Yr. Event
Plant cm  (in.) : —em_ (in.)

3020 15.2  (6) 19 (7.5
- 3016 14.3  (5.6) 15.2 - (6)

Soil Condition C is assumed to be pertinent to these mines.

17.4.3 Runoff Control and Treatment Costs

For fhe purpose of the runoff model, all surface runoff in each of the two
0p||fe mines under consideration s assumed to be co“ecfed in a holding and treatment
pond using appropriate ditching cmd diking. No flocculant is needed for acceptable
pond performance. It i is also assumed that no process wastewater from the associated |

~processing plant commingles with surface runoff at the modelled mines. .

Estimated capital and annual operating costs for the two aplite mines are:

10-Yr. Event ' '» 25-Yr. Event
Plant . _ Annual Annual A
No. Capital Costs ~ Operating Costs  Capital Costs ~ Operating Costs
3020 150,000 33,000 75,000 - 38,000
3016 420,000 85,000 - 450,000 90,000
~ Total 570,000 -~ 118,000 ~ 625,000 . 128,000

The fofal 2-5;year, 24~hour event capital and annudl operating costs for the
two ophte mines are $630 000 and $1 30 000 reSpechvely

Mine 3016 - has installed three surface runoff collection ponds at a total cost
of $90,000. These eonds were installed to collect surface runoff for process use for the
‘associated aplite process plants. This cost is about 02 of the m:odel cost. Annual operating

~cost for these ponds is about $7,500 per year (less than 10 percent of the 25-year event

model-derived cost).
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17.5 Kyanite

17.5.1 General Description of the Industry

| ‘Kyanite is produced in two states, Virginia and Georgia, two mines being

located in Virginia and one in Georgia:

. _ : Total
Plant . Raw Ore Production _ Disturbed Area
No. : ~ kkg/yr  (TPY) ha (acres)
3028 341,000 - (375,000) 146 @@
3015 114,000 (125,0000@ 49 (12
5011 16400 (8, 000)(®) 4.9 (12)

a) lncludmg 69,000 kkg/yr (75,000 TPY) of by—producf quarfz sand.
b) Finished kyamfe.
c) Versar estimate.
The kyamte mining operchon consists of blasting the ore loose i in the quarry

: and locdmg the broken rock with a power shovel into trucks for fransporfchon to the plant.

17 5.2 Runoff ond Rainfall qua

- The 10-year and 25—yecxr rainfall events For the three mines under cons:derahon.

Plant 10-Yr. Event - 25-Yr. Event
No. em —Gn) T em (n.
3028 . 145 ) 6.7 (6.6)
3051 : 152 (6) | 19.0 (7.5)
5011 ' 5.2 () 9.0 (.5

Soil Condition C was assumed for the surface runoff model.

17.5.3 Runoff Treatment and Costs
For the purposes of the runoff model, all surface runoff in a kyanite mine is

assumed to be collected in a holding and treatment pond using appropriate ditching and
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diking. It is assumed that no flocculant will be needed to achieve an acceptable TSS level
in the pond discharge. It is further assumed that no process wastewater commingles with

surface runoff at the modelled mines.

Capital costs and annual operating costs for the 10-year and 25-year events

are tabluated below for the three mines under consideration.

_ : Annual
Plant  Capital Costs, dollars _ Operating Costs
No. . 10-Yr. Event 25-Yr, Event =~ 10-Yr. Event  25-Yr. Event
3028 . 95,000 100,000 - 24,000 - 26,000
3051 . 44,000 49,000 16,000 18,000
5011 ¢ 44,000 49,000 " 16,000 18,000
Total 183,000 198,000 56,000 62,000

~ The total 25-year event capital and annual operaﬁﬁg costs are $198,000 and
$62,000, respectively. There are no industry costs for surface runoff control available for
: cbmpcrison . |

17.6 Minérai Pigments

17.6.1 General Description of the Industry

Natural iron oxide pigmenfé are-produced at five sites in the U.S. At two
“sites (one each in Minnesota and Michigan), the ore is mined primc;rily'For iron prodUcﬁoﬁ.
At another site in Pennsylvania, these materials are recovered as a minor co;producf ofv |
coal mining. These three sites are outside of the scope of this study.
' The remainihé two sites, oné each in Virginia and Georgia, each involve
about 0.4 ha (] ac) of disturbed area. |
: 17.6.2 Runoff and Rainfall Data

The conditions of soil and 10~ and 25-year rainfall events for the two sites are as

follows:
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10-Yr. Event, 25-Yr. Event, Soil

Site cm (in.) cm (in.) Condition
Virginia 15.2 (6) 17.8 (7) C
Georgia 15.2 (6) 17.8 @) C

17.6.3 Runoff Conirol and Treatment Costs

Capital costs for the 10~ and 25-year events and annual operating costs for

both events are presented below.

Annual
Capital Costs, dollars Operating Costs, dollars/yr.
Site 10-Yr. Event 25-Yr. Event 10-Yr. Event  25-¥Yr. Event
Virginia 7,000 7,500 9,100 10,000
Georgia 7,000 7,500 9,100 10,000
Total 14,000 15,000 18,200 20,000

No special treatment such as flocculation is required.
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Summary of State Surface Mining and Mined Land Reclamation Laws
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APPENDIX A

SW’AR‘Y OF STATEZ SUPPACE MININC AND MINTD LAND RECLANATION LAVS

Colorado Revised
Statutes, 87 snanded,
etfective July 3, 1969,

Hinerels gther thaa
Coa)

prrioresnce
bdond,

of Kines mey
requiTe an opers
ator to post #
performance bond
conditioned upon
the (21thful pere
formance of stable
1ization vork,

Conmissloner and the operator,

exanine al) ore allle, sanpling worke,
metsllurgical plante, reex and
rries, pite, tunnels,
and gravel ptt sxcavetions and plant and
minre, except coal mines, to determine

the method of surfsce stanilirstion used
Including vegetation to prevent lardstides
flowds or rroaston, Lheaever possidble, the
type of reclamation to e prrfuined s
c¢reternined through sgreerent belveen the

o ——
PINALTY FOR
nne e
[ 8 (34 [ENIT RLOUIEIMENTS o ORFEITLRE DEXIAL
l [ eidad COOT CITATTION MIFERALS COVIZED APPLICATION FEE PEFALYY PEQUIATHENTS RECLAMATION REQUYREMENTS OF AOMD OF ¥Iv rredy RPMARKS
ALAIANA ™ Alsbaas Zurfece A1l sirerels except limes ' Fermit sppllcations Flling fee. § Mining vlt.hou!' $130 for esch acre Reduce peake and vidges to a wideh of Yes Yes
Minteg Act of 1969, stone, mardle snd dolemite, | must de flled with 4250, $s0 2 permicerot covered by the 13 fast at the top1 ecover face of teoxle .
Titte 24, Alaseas Stite the Depsrtnent of fee tor 1638 than 8300 prrnmit, T matarisl) givert water to reduce #iltes
Cote, effective Octoder Indutzria) Pelations { amended nor more than tlen, eroslon or danage to sireams and
1, 1970, ond de sccompanied permit, netursl woter coutsesp plant treer of
by 2 plan of reclaee quirement that dltect-sred the affected lard; reverrtete
mation, the slfected hautare rosfts and \and used to dispose
1tnd be reclatme of tefuse) and construct flre Lones of
ed, Wititul © acerIs toade in sreae to Le reforested,
mlarepresentae Reclamation to be conpirted within 3 yro,
tlon of facre of espitation of perait period.
on perait applie .
cationeaot less
than $10C nor
‘moge than $3500
for aach offense,
The Arkanras Open Cut All Minersls Ternit apptlcations §23 to Sutface Minlng $500 for each acre Crade praks and tldges to a tolling topogral Yes No+
Land Pecianstion Aet nuet be filed with . | $500 dee vithout & pereite {or portton to de phys construet eatih dazs) 1o atees to b
of 19N, ArFanass Atkanses Pollutlen pending a fine of not 1esy|affected, reforested, comstryct fire.laner or access
Statuter Annuteted, ' Gontrol Comalsslon upon the than $300 ner toads st teast 10 fewt vlder strike peaks
Title 97, Tnaptee 9, and be accompanled nuaber of note than $1000 and ricges to s minimun of 20 feet ot the
p effective July t, 1971, by » reclamation scres to for ‘each Cay the top on all land te Le seeded for pasturep
4 sisn, be ained, violation contime cover #xposed scid forming msterialy end
ues, dlspose of refuse 30 a0 to control ernslon
or danspe to Streams OoF Raturs) wvater
coutses, lecianation te de compleced prier]
to the expiration of 2 yrs. sfter teralnae
tion of peralt,
Tha Colorado Cpen ONt Conl Permit applications $50 plus The Act providea |The bond penalty Crade ridges and peaks to a viash of 15 {t.[ Yes Yeo
Land Teclamstion Act . must be flled with $19 for no penalties dut |shall Do in auch at the top; where practlsl, construct earth
of 1369 a3 anented, the Land Reclasetion | esch scre contsln aduintsa |amount a2 s Cang in (ins) cuts to tapound wster) cover
Colotado hevigeq tosrd, A teclamation] to be trat{ve deened necessory acid forming msterfal to protect drafnage
Statutes, Chapter 92, plan 1» reguired, sffected, procedures for to lnsure the systen from pollution; snd dispose of ol
Articie )2, effective dealing with operstor's pers reluse 30 a8 to control stresn pollutlon,
July 1, 1972, violations, (ormance, and divert water to contrel siitstion,
"ecosion, or other dansge to streame and
nsturs} woter courses, The Act futther
contatng specific yequirements (or n:hh+
Ing dlaturdbed ateag for vorfous uses ine
eluding (orest, vange, aeviculiural or
horticulturs) creps, homenltes, vecvestiond
#1 and industriel,
Chapter 92, areicie 32, . Porfeiture of The Comaigsloner The Comnisstoner of Mines 1o erprvered to Yos vou

FLORIDA Quptey 11103, Norids 30144 Minersls The Act lwposrs » severence tax on the Selld sinerals
Statvien, Lifective extraction of certaln yolid minerals, & whileh are -
Nty 1, 1973, olne operater nay odtain a tefund of up teacted by the

to 60 percent of the taz laposed by the ovner of the

site of yevere
ance for the
_iepravesent of
such elte, or
volld minetals
vpon vhich »
antes tox b
pilé to the
State or sold

to governaeatsl
agencies tn the
State, inctuding
clties ena
cwintive, shatll
e evrpt from
the sudject tag,

Act for-developing snd 1nstituting o
reclamation and restorstion program,




Caoreln Surfece

Fialng Act of 196E,
Cose of Ceorgls Annow

t « Tiele 42, Chapter
16, L{fective Janusry 1,
1909,

ALl Hinersls

A 1icense must be
odtained from the
Surface Kined Land
Use losrd, &
ained 1snd use
plen is required,

$100 to $300
snnuslly dee
pending ypen

. the nunber of

mining employse
ees enployed,

The Aet proe
vides Adminie
atratlive
remedion
(rostralning
orders, tenpe
erary and
prenaneat ine
Junctinpne) for
violatliean of
1te provisions,

ot less than 3100
nor more tham $500

por scre of Lmnd
sf(ected,

Crade and deckf11) peaks, vldzes, end

valleys to ¢ volllng topogrephy) cover
exposed tonic oves or nineral solld
vith » aintnum of 7 feet of soll capsdle

" ef supportisg e perranent plont coverp

anAd estadliah prrasnent ground cover pa
affected Yends the Ziree proving sesson
folluving prading,

The ldahoe Surface
Hining Act,

14aho Coce, Title 47,
Chapter 13, Iffective
wy 3, 1,

™e JCaho Dredee and
Placer Mining Protection
Act, l¢aho Code, Title
47, Chapter 13, Effece
tive My 21,1971,

All minerals

Ninerals recovered with
the use of dredge bdost,
sluice vashing or other
aethod capadle of temove
ing more than tvo (2)
cudble yards of material
per hour,

No permit i required, but persons
destring to conduct exploration
and surface mining operations must
sutmit and have approved, by the
Soard of Land Connlssioncrs, & plan

of reclasation,

Pernit appticstion
must be flled with
the 3osrd of Land
Comnlssloners,

$30 for sach
10 scres
tnvolved tn the
spptication,

Any violatlon of
the recl fon

plan subjecta thel

uperator to &
elvil penalty,
the amwunt of
vhich is not
apecified,

Terwlnation of
pernit, enjoine
ment from operate
ing dredge or
mine placer,

Not to exceed $500
for any acre of
land affected,

$10,000 for the
t0-scre tract or
less than 10 scres,

Level ridpes of ovectwrden to s miniram
of 10 feet st the topr tevel pesks of
overburden to 8 minlmun of 15 feet at
the tops prepsce overburden piles to
control erostony minimize siltatlon of
lakes and strears ap ¢ result of vater
tunwof from s(fected lands) cross-diten
abandoned roada Lo svold eroslon guilles)
plug exptoration drill holesj when
poasible, top #ifected 12and wvith overs
turaen conducive to erusten control and
estatltgheent of veg tive gruovth)
prepare tailings pondy co a3 nct to
constitute a hazard to human or sniaal
1ifcy ang cemplete vectarstion within

1 year after surtsce sining opecations
perranently tease or sre sbandoned,

Fvery person conducting dredping or placer
minlupy, opetations in the State 15 1 e
to tevel and Fanoth the affected are
couparable with the natursl conteur of the
gvound prior to the disturlance, and to s
cordition canfucive to the prowth of vers-
dure, W.enever guch operationa resultl tn
sunstantive remival of topsnil, the cpere
ator shall bLe requited to vestore Lhe tand
to 1ts oripinal condition by aditing tope
soll and planting grass, trees, and other
vepetation,

Yes

Yeo

.The Itiinols Surfaces

Mined Land Conserva
Act, Tilinoia Annotated
Stututen, Zhapter 93.201
Ninas ant Miners, Lf(ece
tive July 1, 1275,

AR Ninerale

Applications for pere
nits nust de filed wity
the Dapartment of Minen
and Minevaly for all
anatatinng encending
10 feet in depth or
affecting more than 10
acres during the pernid
ysar, A rectamation
plan 1s vequired,

$30 pluy $23
for avery acre
to be sffected,

Surface aining
without & prrmita
not Yess then $50
nor move than
21000, Faeh day*
violation 19
drened & separate
of fe:

W

5600 to $5000 for
cach scre to be
affreted Including
alutry ant god
disposal areas,

Crady atfrcted Land to a rolling tojuwe
praphy with stopes heving no mors than 3
155 prade, except Vand yecisined oy
forest plantatian, 1ecreational or wijde
Vife, the tinal cut spoil, the busecut
rpotl, s the outside plapes ol a)i pvevs
tutden deposition aress, the prade stall
not exceed 30%s return land to be
Tov erup to approximate criglnal
and, winn «vailable, scerepalo and teylace
at Jeart 1K inrhes of topsol}y ispun
runotf veter to reduce suil erusion,
Carspe to manined lands, and putlution of
streams and setevsy cover raposed acid
fortming, matorial with put less than o
tret of water or other waterials capabi
of aapporting plant and aninal 1ifeg ¢
fine sluery In Arpressrd or mined areas)
vemove and grade all henlape roads and
draina Mtches) and plant toees,
rrosemrs ant legwins, ALl veclamatan
except slutey and gob srras In sctive ssre
cupleted privr 1o Lhe expiration
8 after tetmination of ‘the perait

Yes

Yes

Intinna Code 19N,
13.4, 6, Effective
February 2, 1976,

Coal, tlay and shale

Applications for peve
nits must de'filed vicn
the Department of
Natural Resources. A .
reclamation plan is
required,

$50 plus $30
for each acre
to be affected,

Sot. 1eas yhan
$1000 nor more
than $5000,

™s greater of
$3C00 or $600 mule
tipliled by the
nurber of acres
for vhich the pare
it 15 issued,

Crading %o rrduce peaks dnd Tidpes L& 3
rolling, sloping or terraced topographve
construct earth dams In tinal cuts to
impeund watery bury all metal, lunler, ur
other drbris or refuse tosulting irom
minings And eeveretate affecied 2reax as
sonn as practicable after inttiatien of
wining opetations,

tes

Xeos

=

-

= g—
nLINels ¢

-

o

-
TOAXAS

lova Surface Mining Lav,
Title vV, Chapter %A,
Lffective January {1,
19¢3, amended August 19,
1913,

All Minersls

Permit applications
must be fi1led vith the
bepartment of Soil
Consesvation,

License-$50,
$10 reneval,

$30 to $500 or
inprisouzent not
to exceed 0 days
or loth,

An amount equal to
the estinated cort
of rehabilitating

each site affected,

Grade sperl bhanks to slupes having, a
maximia of J-lout vATticul fise tol ead
Jotect novizomatl Justance, eacept wla
the rraginal topagraphy vagecds thess
stipilations, ‘and sporl bark shall ve
risded (o blend vith sutteanding teriaing
Cunstruct an rarth day shere a lake o1
Putel Ay be (atemt tu el e
Avatnage ol acn) vater trom
cuen
2 fert o) vatth of Pl raterial,
sturr ahail wel
within 2 gw

[EPE N
Uiitate aftncted airay
sfter vittng 19 Corpleds !

Yev

Yes
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The Tonsas Hinecolamt

TATIAS Cort Pernit applications 350 plus $33 | Mot to exe ot tegs than $200 Ceade each pit to » flat surfacsr with Yer oo
N Carservation end Rectie wuit be flted vith per acte, caed 3250, nor more than $300 a viéth equal to at least 602 of the
wstion lot, . -the Pined Land Cone Cach day per sere vith a - origlnsl plty cover the face of coal
Raneap Statutts Annos wervation end Reclae vistation $2000 minimum, or other minersle vith moneseld dears
tateq, Article &, Chape wotlon Moard, A vee contisuen | 1ng and nonstocic materinle to ¢ dise
ter 49.409, Tffective etanetion plan in conatitutes tance of at tessy 2 feat above the
Janary t, 1973, regquired, a eepaTate 1e2m being mined, or by 8 permanent
offense, viter lmpoundwenty control ftew of 31l
cuneff vater to reduce rail ereorlon,
damage to speicuftural tands, snd
potlution of streans and watersy and
prace overburden to ptovide sultadle
vegetative cove fecianation must be
pursued as soon &8 possible after
nining beging and compirted within 12
cmenths after the peralt has expirved, r's

FLFTLT® Yentucky Strip Mining All Hinerals Peenit spplications 5150 plux $35] 2100 to 51000 for|Operations in exlste | Complate Lackfilling nut to sxcced the Yoo Yos
Lav, Rentucky Revited aurt be flled vith per acre, wach violation ence before June 23, | cripinal contour vlih no deprestions to
Statutes, Title 28, Chap the Divielon of Pee plus an sdditione[1474.3500 per acre sccumutate water be required of 311 1and
ter 322 sz azended by clanstion, A res a1l $100 to $1000 [ar $5000, whichever aftected by ates nining, A1l hiphvalls
Chapeer 3, Lave of 1972, clamation Plan i3 for esch day vive]in prester, Opnre reautting tyonm eontour atelp aining shall
Itfective January 1, 1974, reguired, latlun cuntinues, [sttuna started vn or | e seducet or LackfiV1ed, the etrepes

: NULICUY violae  [arter June 23, 19744 | slope of the reduced or backfitied highe
! tionenot less S10U) per acre or wall and the outer stepe of the (1}
than $500 nor 55000, whichever s deneh telng no preeter than 45 dapreey
mote than $S000 {preater, froa the horlzontal, The tadle portlen
for each day vio- to “e terraced with # slops not preater
latlon continues, than 10 Aegrees, The reatered ares to
have » nininnm depth of & feet of (L1
over the plt fieor, KRevepetation shalt
inctude plant ng trees, shruds, prasses
Tegumes, feclamation to begin »s 200n
as poesible slter strip mining beglng
and conpleted vithin 12 monthe aftee
the permit has expized, .
mixe Conservation All Mimerals except Permigslon to cone $50 ptus Kot more than An smount to be Varied-drpending on planned future use Tes Ho
P and Rehsbitizetion of sand, gravel and duct surface alning $2% for $100 for each deternined dy of reciatied 1ind, The Intent of the
Land, ire revined borrow operations, i» contingent upon each sere day a violation |the Mining Come Cowisslen {3 te Insure that an apptove
Statutes, Arnotated, approvel of the opa to be N continues, nistion of not o8 prTRIENE vrpetative cover 13 eatale
Fart 34, Chapter 451, erators ainlng plan, | affected 1ess than 9100 listed vhere prsstile on affected land,
Eftective June 1, 1971, not to nof more than and that the concltion in vhich the land
exceed & $1500 for esch ts teft !s not conduclve to erostan or
total of . acre to be pollution, .
$300, affected,

PALVLAODY Maryland Strip Miatng Coal A llcense and pere License. Faiture to obd 34UC per acre Crade spo!l banks tu reduce depressions Yes Yes
Lav, Aanctated Coda of . nit must be obtained | $100 plus. taln a licenses [with g 3000 v batween peaks of spoll to a surface
Yarylerd, Maturs! Pee from the buresu of $10 for tot tess than olnlaus, A which reetores the tervain tu 2
susrces Article, Minea, A ceclanstion | each tee $5000 aor moce specist rectae concition preserited hy the Dirsetnr,
Title 7, Lubcitle 5, plan 1n requised, nrval, then 210,600 or [mation fen of harean of Minest LI over frn depnstts
Strip Mining. Eftective tmpriscoment not | $30 jwr acre of pre cenposed of materlals vhich are
July 1, 1971, to axcery & land sffected and auitable for supporting vepetative prove

puithe, or Luth, | 2 1evepetation 1h, 11 ahall be prated so a3 to cover
Faliure to ontainl hond of ant less e f1na) pleg and ssalenff, with & 11,
» permitenat Yeadf than 150 Aor more uniterp, wlatng, aperatinns at The base
then 0 ane than 5129 pee of the final cut,

more than 55000, scre are also .

Fallure ta Lache |requiresd,

£ill prospected .

areasenat Jrap

than $200 nor H
more than $530,

niQHiCAY heclanstion of Mining ALl Kinerals except 11 there 13 The Act sutherizes the Chief of the eee e
Larcs, lchigan Statutes | Clay, gravel, morl, Aoudt a3 to Geotagical Survey to cunduct & come

Annotated, Act No, 92 of
the Adiic Acts of 1970,
a3 anended by Aet No, 121
of the Rdlic Aoty of
1922, Effective March 29,
1972,

pest or sand,

the operator's
(inancial adbiiie
ty to cosply
vith the rules
of the Act, he
*ay he rvequired
o poat 3 pere
fornananes bond
or ctter securle
ty.

prehensive study and sutvey to deteps
mine the tyne of regulation needod to
protect the public interes:, lpon
ecnpletion of the survey, rules may
e promulgated poveraingr Sloping
tervacing cr treateent of giccb
and zatlings to prevent dacane
Lish and wilaitfe, pollatien
Walers of injury l¢ persons or Toe
prrty) veeetation or tren
tallings dacling and s2ociby
ratural vepetartion i8 Aot exp
sithin 3 years and shere cese
tevrala vegetation cean Le acc
shed within practical disitatloens;
et ntabilization of the suptace
weartog
focks and the entite tunb
prbs i tinconsel b el aeterial,
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MXNLSOTA

Pecismation of Lande,
MinnAscts Statutes Annoe
tated, Title &, Chapter
%, effective Aygust 1,
1979,

Metvallic Minerals

A permit to mine muet
be obtained from the
Comnissioner of Natural
Resourcea, A reclan
tion pian v required,

Fallure to
comply with the
provislons of

the Act=not more
than 51000 for
esch day such
fallure continuey

Tha Commisstoner
determinen vhethep
or not a bond may ba
required,

The Commissloner of Natural Rescurces
ehall conduct a comprehensive study and
sutvey to deétermine the fxtent to vhirh
regulation i3 needed to protect the pudlie
Interest giving due conslderation to the
environment, future land utilization, proe
tection of other natural resources and the
future econcmlc effects of such regulations
on nine operators and Jandowners, the ayrs
rounding communities and the State of
Minnesota,

rotie Hladtitey
insurance in an
alequate snount

to provics persosal
injury and property
Caxage protection
18 alro regquires,

NISSOLRL

Peclamation of Minlng
lan¢s, Vernone Annotated
#isgourt Statutes, Vol,
2), Section 444,500,
effective Septenber 28,
1971,

The Land Reclamation Act,

Coal and darite,

Clay, limestone, sand and

Yernone Annotated Mlesoury Gravel,

Statvutes, Vol, 23, Srction

44k 760, effective Sepe
texder 28, 1971,

Permit applications
must be filed vith the
Land Rectamation Come
miszlon, A reclamatton
plan ts required,

Permit applications
must be {illed with the
Land Reclsmation Coms
mission, A reclamatien
plan {8 reguired,

$30 plus
517,50 for
each acre
to be
s{fected,

$30 plue
$17,%0 for
each acre
to de
affected,

Mining vithout

a permit.31000
per day for each
day the violatior
continues,

Minlng without

s permitenot lens
than $30 nor more
than $1000, Each
day violatlion
continues s
deemed & separate
of {

Not. less than $300
for coal and $200 for
barite nor more than
$200 for coal and
$300 for barite for
#ach acte of lang
affected, with a
$2000 minimn,

$500 for esch acre
to be affected,

Crade peaks and ridges of overburten, sycept
vhere lakers are to he formed, to a rolling
topozraphy traversahle by farm machinery,
not he reduced to bess than
Ihe original grade prior to sining, awt the
alopa of overburden vidpe resulting from a
box rut nved nat be redoced €0 lenr than 2%
degreve {roa the hovizental, Dlapere or a1
debpin, mareital or sutstance Teneved (Lo
the tace priov to mining,

Crade pesks and ‘ridpes to a rotling topo.
prraphy traversahle by machlines) construct
tire lanes or access roads thrcugh aveas to
be reforested; stTike peaks ant ridpes of
overbyrden to a ninimun of 25 {eer at the

tuep on all land to he reforested; on land

to be used for crops, grade peals and ridges
of averburden 20 that the area can bLe
traveraed by farm nschiceryt construct lakes
from mined pits and dame in final cutls) cover
expesed face of mineral seam Vith not less
than & feet of earth that will support plant
1ife; snd sov, rec out or plant upon the
affected Yand plants, cuttingy of trees,
shruds, prasses or legumes appropriate to the
depirnated type of reclamation,

vation Act

The Montana Strip Mining
and Reclazation Act,
Pevised Code of Nontana,
Replacenent Volune 3,
Part 2, Ttele 50, Chapter
10, effective Marech 16,
1973,

Rectanation of Mining
Lands,
tive Septenber 13, 1971,

Strip Mired Coal Consere
Chaprer 14,
effective March 3, 1973,

The Open Cut Mining Aet,
Chapter 15, offective
Nareh 16, 1973,

Chaprer 12, effecd

Coal and ursnium,

Any ore, rock or substance

other than oll, gas, ben-
tonite, clay, coal, sand,
pravel, phosphate vock or
vranium,

coal

Sentonite, clay, scorls
phosphate tock, sand
gravel,

lermit applications
Irust be filed with the
Department of State
Lands. A reclamation
plan is required,

Exptoration llcense
ang Development permit
nunt te obtained {rom
the Department of
State Lands, A rece
lazatlon plan 1is re.
quired,

Applications Cor cone
tracty must ha nade ta
the Roard of Land. Come
wisalnners if the
planned aperarion 1ns
volves reneying 10,000
cuble yarde ocr mure of
priduct or overturden,.
A teclamation plan In
requited, N

$30 for
alning pere
ait, $100
for pros.
pecting
permit,

Explovation
Licentes
$5,00,
Developnent
germltq
25,00,

Vielation of
provislons<{ine
of not less than
3100 nor more
than $1000,
wi1lful violas
ticnenot less
than $L00 acr
move than $3000,
Each day violae
tion occurs cone
stitutes a aepe
arste offense,

Not Yess than
$100 nor more
thap $10C0 with
an mtdltional
$100 to 51000
for each day
violation cone
tinues, .

Mintng without
an approved strip
aiting planenot
teas than §100
nur mere thes
S1L00 and an ad.
ditional $100 to
$1000 for cach
day vietation
cuntinues,

Mining, withour a
CUntract-nut less
SO0 nay

than Y1uid),

Lath day’s v

Tatiun ia cene
Rhdar e A SfLge
tate of Cepte,

Not lens than 5200
nor more than $2300
per acre with a $2000
minimun,

Sot less than $200 nov
rore than $2500,

Yot 1ees than 5700 not
More than $1000 per
cre,

Ctproval of the Dupa

tury uncer adequate fi11 21l tovie raterisls;
seal oft breshebrough of water creating a
hazardp impoand, drain or trest r t{ vater
20 as Lo vecduce doil erosian, danage to graze
Ing and agricultural lancs, and pollutirn of
sutfaee and subsuriace vateray and remave ant
hury all refure reculting from the opwration,
SAELeRAte, DTesepve, and UARLECe topasi ),

AVt highvalls must he veduced, the stespest
slope of which shial) Le ne greater than 20
deprees fvom the horlzortal, Bacrfillea,
rrad and topsoiled arnas shall be prepazed
and planted with lepanes, prasses, shr
amb trees,  heel Nt Lrgin &S sven as
posslile afrer beg 1ng LTI AINLDR.

Reelasation of the affected 1a:
perturned in Accordance with th
teclamatiaon plan which contains avarer
tore surface pradient restoratlon satlable
fov prozoced laml usm revepetation or ciher
suttace treatnenty public health and saferyy
dispusalt of ing dolriey diverting wvater
to pevent p 1N oF ervsien: veclaration
of strean chonnels and banis to contrel efoe
sion, sittation, and pallutiuvn.

The Act provides for the conservation of
strippable and rarketalile coal By veguirin
each oper liet strip €
mping within the Atate 2o sudrit, fur ape
ment of State Lands, a
strip nining plan ch outiines the planned
cwrrse of conrduct A strip manine eperation
Irebeding plane tar the recoval ant ut,i12a.
tion of strippatie and rarhetstle eoal ice
cated within the area plapped to be sieed,

in arcotia
whopian

Reclamat ton moaet be carpred o
Aler WIth the apptay

NHIEN VeyuiTes thal N PIERE]
1o apeerlted e 4 Fly 1,
arde, croptand, e 3

teluatey, or wildlite
lnqullﬁmnn\- mcinder  gatabliahnent of vegee
Lative coverp ennirel watet Jrathags) vt ade
gy or turtal of wetal or vasteg
awd peve atlon of altected area,
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Y100

Not less than $200

The type of reclametion is cetermined by

oA} and uranium ninesite location 4350 Yot Yees than Yes ' Yes
MOYTAZA (come,) m.s;::'::n;oft::;g” Coal and . :en“ auot be obe : $100 nor more | nor more than $10,000] future sustadle use of the land including
tive Jemaary 1, 1974, ° tatned Croa the Dee than $1000 for | per acre with & $5000} venoving or durying facllities, Dachfitla
partaent of State the violatien, | sintmusm, ing, grading, and topsoiling,
Lands before preparse plur an addle .
tory work (construce tionsl 5100 to
tion of bulldinge, $1000 (or each
ratiroads, storape day violation
and train lead-out eontinues,
facillitles, transales ¥iltful violae
alon tines, etc,) tlone$500 to
beging, $5000, Each
day’s violation
conztitutes o
separate
of fenye,

o pIX1C0 Cosl Surface Mining Cosl Application for pere $20 applicac | $10UD for esch | The Surfsce Coal Grade to produce & gently undulating topos| »ee eos
Act, Kev Pexico mit must be fited tion fre, day violstion Hintng Commiseion topopraphy 88 1s
Statutes Annotated, with the Coal Surfsce $10 tnizlsl cuntinues, may require an of the
Peplacement Vol, ¥, Nining Commiasion, screage feo, operator to flle tand, Crading shail be ¢one in such
Part 1, Article 34, Mining plane must Annval fes & bond Ln an amount mADDRPT A3 to control -gonton and 231t3.
effective Tebrvary 29, sccenpany pernit aps of $20 par sufftclent to insure tion of the affected area and SUTTounds
1922, piications, acre for esch compliance, ing propefly and vater courses, Revegee

acre affected tation of the sffect=d ares nust be
during the accomplished In secordance with the
preceding previocusly approved mintug plen,
yest,

FI¥ YORX The New York State All Minerals A permit 1s required $100 annually] Suspension or The annmunt of bond Reclamstion to De sccnmpliched In sccotde Yes Yer
Mined Land Reclaastion for sny operator or $200 fov revocation of £t to be determined ante vith the approved reclasation plan
Lav, McXirney's Con- wining 1000 tons or ) years, permic, by the adailnistering which shall Indicate specifics covering
solicated Lavs of New wore in 12 suceessive sgency, revegetation, disposal of dedrie, tefuse
York, Envirorcental ponths, A reclanmee tailings, vaste, and spoil grading, Pece
Cornservation Lav, Title tion ptan i required lamation to Le completed within & 2-year
27, effective April 1, period after mining cvases
1978,

WETR CARDLIKA®| The ining Act of All Einevals Application for No fee {3 #itiful wioe %2,500 to $23,000 Xeclaration eust be performed in sccort- Yoy Ten
1971, Carersl Statutes & permit must de required, . 1ation 5100 depending upon the ance with approved veclaretion plan which
of Nurth Carolina, filed with the Dee Peruie to $1000 rusbev of acres to nust meet the folloving stantsccder The
Chapter Y4, Article 7, pattment of Consere will be fine, Fach be aflected, finel slopes in 811 excavations in soll,
Acerried 1973, affective vation snd Develope eranted Uf day constle aand, gravel, ‘and other uncunsvl ldated
duly 1, 1974, nent, A reclamation] the reclae tuler 8 sepae matecials shall be at such an angle 2

plen e required, astion plan Tete violae to ninlelze the porsibility of siters
te spproved, tion, and be consiatent with the future use
of the tand, Hovieions for salety to
peesons and to sdjeining property wust
N be provided fn all excavations in roch,
In open cant rining cperstivng, st}
overburéen and spull shall de in a
contigutatioa which {o In acrordonce
vith sccrpted consepvation practices ant
vhich 15 rzuitable for AMe propoased. sute
sequent use of the land, Suitable drain.
age dltehes or conduits shall te
ructed to prevent cotiection of
peots of water that are nowicus, odious,
or foul. The type of vegetative cover
andt rrthod of ts esrablishernt shat}
eonforr Lo sccepted apTonenic ond tee
forsstation practicen,

BORTH DAXOTA Reclamation °£ Strip 411 Hinersle Applieatlons lov LUp to ten Mining vithe $500 for esch krgrade affected area 1o spproninate
Wined Landy, Title )Y, permits must de seres=$2% out & peralte acre to de afe original contour, or rvolling tepogrephy Yes Yoo
Quapter 32-18, effeo- filed vith the plus 310 fine of not {ected, or topontaphy for Nigher end nset spresd
tive July 1, 1973, Wdtie Service. tines the leas then 350 topssil of other suttable soll matertal

Commalstion for pumber of nror more tham

81l planned
aperations exe
cesding 10 feag
in depth, A
ractavation plan |
ta requived,

*4 Detveen
two’ and

ten) rleve
en to fife .
ty Jerese
$100 plue
S10 tines
the nusber
of acres
betveen
eleven and
fifey,

More than
fifty acrese
$278 jlus
510 tiees
the aurber
of acres in
exceey of .
ity acres,

$1000,  Lach
sy violation
continues cone
stitules &
reparate
oltcuse,

over the regraded 1763 [0 8 depth of tys
feet) {rpound or treat runcff vater to
veduce 40l eroslon, Canage 10 sgTicule
18 and pollution af streany

= (inal cuts ond end velly to
noanpie nel te eac 3% cegraes from
the horirontal (upetator ray piopese
alterpative to backfitltng LI constatent
VIth the Act)) tesove of Luty atl detrioes
ard sov, weteout, or plant  cuttings or
trees, shrubs, prasses, ov lepuses, A\l
reclamstion shall de careied te conples
tion prier to the explration of three
years alter teenminaticon of the perait

tero,
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Ohie Reelamation Lav,

Ohle Pavises Cole Annoe
ted, Title 13, Crapter
1513, «ffective April 10,
1372,

(thie Nevised Code Annoe
tared, Title 13, Chape
ter 153, . effective
Leptember 27, 1974,)

Coal

All mimerals except coal,

Appllcations for .
Licensey must be
filled vith the
Division of Reee

lamation, A veclss
mation plan io
required,

Applicstion for pere
nit must Le files
with the Diviston of

Peclamation, A rece
lamatton plan is
requived,

$100 plus
$30 for esch
scte to be
nined,

$130 plue

$30 for esch
acre to be
affected ‘but
not to gxceed
51000 per

Hintne without
s pernit-$4000
plus 51000 per
acre of land
sffected, Ix-
ceed linlts of
tleense-51000
per acre of
land affected
that is not
uncer licenss,
Wiyt min.
representations
$100 to 51000
or & months,
Violatien nf
any other proe
vizlon-$100 to
$5000 or &
Menthn in
prisvn, or both

Mininy, without
a pemn!t.$3000
plus S10060 per
scre of tasdd
affected, Exe
caeding 1inits
of permite
$1000 per acre
of lang et
4, witlful
misrepresenta.
tlona5100 to
$1000 or 6
months, ot
buth, Vielatlon
of any other
ptovislon<5100
to 3000 or &
somhs, or Lot

Sufficlent to cover
the cost of reclamae
tlon but not les»
than $5000,

$300 per acre of land
to be affected,

- Cover 811 acid producing materisls with

nontoxic materisly construct and maintain
access roadsy prevent the pollution of
wvaters, erosion, lancdalices, flooding and
the accumulazion ot discharge of scid
wvater] contour the affected arca unless
the mininpg and reclamation plan provides
for terracing or other usesy ané replace

“eegrepated topaotl and grow vepetative

covering,

Grade, contour, of terrace (lnsl slopey
t1esoil affected land with tupsoll or
suitable autieoil) ereahtinh diverse vepeo
tative cover of prass, legumes, OF treesy
Tenove or'bury reture r 1ting from mine
Ings insure prevention of conteminating
underground vater supply| ard control
dratnage to prevent (loods or laudeildes,

Yoo

[The Ace levies o
jseverance tax on the
folleving nineTaly

strip miningy .
{a) four cents per tom
of coaly

{b) four centy poY ton
fof salty

(c) one cent per ton of
1imestont and coloaitey
(6) one cent per ton of
jgard and gravely

(e) three cents per
carrel of orl)

{f) one cent ner thoue
5204 cubic fert €f
Iratural ean.

Pautle Lianiticy
Insursnces 3100,000
to $210, 000 for detily
injury snd $10,000°
to $300,000 fotr proe
Letty Garage,

OLLARCHAS

The Hining Lande Lece
1mastion Act, Onlahooa
Statutes Annotated,
Title &35, Chupter BA,
*ffective Jure 12, 1971,
sarified Aprld 17, 1972,

All Ninerals

Appiication for
peralen purt be
filed vith the
Depatrtarnt of
Mines ant Mine
Ing, A teclae
pation plan te
vequiced,

330

Hining withe
out ¢ peralte
not less than
$30 nor rare
$1€00, fach
day ernatlituge

Mot 1ere than $350
nor more then %450
for each acre to

be affected. Tov
cosl aad copper
mining the minlmum
booft ahatl be L3000,
For at) other mining
the ninimun bend
shall be $1000,
Sapd ang gravel o
aturs whu aell e
than $S1000 per year
may be exeapt,

Crade peaks and ridgre of overdurden to &
rolilng toporrarhy, byt the alopesr need
not be reduced te lees then the origlinal
arsde prior to nlning, and the slope of
witing f1on the haw cut need
ieed 1o lesr than 2% depceey
fron the hurlzental) construct #arth
Case to fors Lskes {n plts tesultlng
from sutfece oining operationst cuver
erposrd (aces of minersl srans with not
138 than ) feet of earth to support
plant 110e or with a pernanent vater
inpouncnenty and revegriate affected
tand, eacept thet shich In be covered
with water vaed for Deassiten or |ne
dusteial pruposrs, by plasting, trees,
shtubs or other ploantings spprepriate to
future use of the tand,

Yoo

An Act Relsting to
wintng, Oregon Reviesd
Statutes, Titlte &3,
Mines and Minerals,
affective July 1, 1972,

ALl Kinecels

Yeealts musr be
obtalned for »1)
aparation exceede
Ing 10,000 ¢udbie
yarde of ssteris)
extracted or ot
Teast 2 acres of
1and affected withe
In'a perlod of 12
consrcutive calendse
months, A veclamae
tion plan s require
ad,

Basic foes
$150, Anne
ual rvenewat

fee.330,

Minlng withe
ot 2 permite
& {lne pot
exceeding
$1000,
violatlen of
any rules or

untshatle by
a fine of Aot
i than %13
nor more than
$230, ot timprie
sonment for not
mete than 6O
days, or bvoth,

Kot to exace~d $300
per scre to be
sucface mined,

Feclaratign of the affected fand mast Le
performet Lo accrrdance with the approved
geclarstiun plan which rutt contarlnd stae
Avved to be uadeitaden Yy the operator In
pretecting tie natars) o
cent andsy wesautes for the tehotiiite.
tion of the sutlageanined lande ond the
prog to ve apptied) provedures te
be spptied dn the surfece nining, oprrae
tion tr Quntenl Lhe dischargs of contde
ulnants ang the dispnial of tarface »ine
ing reluser procedures to be spptind In
the reladititatien of sffected atresm
channels and steeor banks to » cerdition
siptirizing ercaton, srdirentrticn and
other factors ¢f pollution) swch waps
and other docunents as =ay br vegsested
by the Deparirent of Ceolopgy and Mivetal
Industries) snd & propused tize schedule
for the corpletion of reclanation wpetire
tions,

Ye»
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PIICTTLYANIA®

wrface Mining Consers
vatlon and Reclamstion
Act, Pennsylvania
Tratuter Annotated,
Title 52, Thapter 1294
approved May 31, 194%,
anenced bty Mbile Acts
of 15¢) et 1V48) Pube
t1c Ast M, 147,

fective Jaruary 1,
19720 Nadtic Act 333,
spproved Decerber 28,
19721 Pdlie Act No,
941, apyroved Octoter
18, tyla.

Novenver 30, 1971, of-

Al Minerale

-Application for

pernits must be
fited with the
Departmant of
Fovironmental
Pesources, A
reclamation plan
Ls required,

$50 for pece
sons winlng
2000 tons or
tess of mara
ketadle mine
erals other
than coal

per year, and
$500 for mine
1ng coal or
more than
2000 tons of
Ather parket.
adble minerale
per year,
Annupl ree
nevat.$50 for
mining 2000
ton. or leas
ol marhetadle
minerate
other than
coal and 5300
in the case
of all vther
ninerals,

Hintng without
s pernit«$5000
of An avount

of not leas
than the total
profits derived
frum unlavful
activities, to-
rether vith

the cost of
restoring the
tand to lts
oripinal cone
dition or

1 year inpeie
sunaent, or
both,

An amount sufftclent
to insure completion,
of the reclamation
lan, but not tenss
than 35000, except
in the case of mine
erals other than
anthracite and bitue
minons coa) vhere it
ta determinad that
the amount of markets
adble minerals to be
sxtractad ‘dues not
excerd 2000 tans, no
Lond shall by re.
golred, Liabitity
under the hond shall
be for the Quration
of the oprration and
for S years theye-
aftec,

Backfill atl pite within & months after
completion of minlng. Such backfillling
shall be terraced or sloped to an angle
not to excesd the original contour, TIlant
rrasgex amt trees or grassen and shrubds
upon affected land within 3 year after
backfilling,

Yea

Operators nining
Ainersls othet ihan
Tacite and
~incus coal,
the aseune of
wnieh daes not
exceet 200 tons,
shall be rverps
f{rom oblaioirg

the teguiTed
5100, 00 ceve
ficate of pivlie
tabvility wne
sutance and
posting the reo
quiTed tond,

SOUTR CAZOLINA®

The South Caroline
Mining Act. CoZe¢ of
Lavs of South Carollma
Title 63, Chapter 3,
effective July 1, 1924

A1l Ninersls

Applieations for
permity myst be
[1led with the
Lend Resources
Conservation
Coralonion, A
reclamation plan
is required,

HITLIUL viee
tation of the
Act ot mlarepe
resrntstion of
facts ar glve
ing false info-
mation en peralt]
arplications.noty
tess than $100
nov more than
21000 fine for
each day the
vialation cone
tinues,

£2,300 to $23,000
or » gprester amount
depending upon the
nunber of acres to
Ve affected,

Reclezation te he perfovmed in accordence
vith the approved veclamation plan which |
Must meee the following standszdse The:
{inal aloper in excavations shall de at
xuch an angle 30 to mininize the posse
1titity of elides) provide asfety of pers
sona end of adjoining prepertysy in cpen

cut minlng, cverburcen and apoil shsll be
left {n o configuration suit =

.able for sudaequent uae of the tandp and

construgt suitabie drainsze to prevent the
collection of small pools of water that
#te nrxicus ot tikely to becosr noxtous,
odious, or foul, The type of veprtative
,envet shd method of 1ts estahlishament shsll
eonform to accepted recomrenced agroronie
and reforeatation practices, The plan
oust further provide that reclasation ete
tvities be coepleted within 2 y s afcer
conpletion of termination of mining on
cach sepaeat of the avea for wvhich » pere
oit 13 tssurd unless a longer peried is
specifically autherized,

SATA DAGTA

Sur{ace Minlng Land
Reclaaation Act,, .
South Daxota Complied
Lave of 1907, Title S,
Chapter 45-6A, elfecs
tive July 1, 1971,

M1 Rieerels

Fernit applica.
tions must de
{1led with the
State Conservae
tlon Lommisaton,
A veclamation
plan i required,

$50 » 525
for esch
Tenewal,

Violstion of
the Act'y
provisicase
a (lae of

not laas

than 71600
for esch cay
the violstion
continues,

An amount suffictle
ent o cover the
cost of reclamation,

Tsolate all towic of other vaterial LRt have
» danaging effect upin pround-snd surface
vaters, fish and vilelife, pubiic health
ard the envirvonmenty veclaim gurlace wined
arees tu cuntiol eroston, provide vesetas
tion, ond elinminate sefety hazards) reple
ace tepanil svenly ever toclhimed aresg
Tevegetate in accordance with agrononic
and forestry tecormendatlons) snd upon
corpletion of aperations, remove all
structures, mschinery, eQuipment, tools
and materials fron the aite of operation.

TENXEIALL 2

*inirg Lav, Tenn.

“he Tennentses Surface

Cole Annotated, Chape
ter 13, effective
March 23, 1972,

arended Dy House BiLL
630, approved March 10,
1974,

Al minerals except limes
stone, nardle, and dimen.
#ien stone,

Applications for
peenlts must bde
f{1ed vith the
Camissioner,
Departaent of
Consecvation. A
reclamstion plan
Lo reguired,

$250 plus
323 far
#ach acre
to be nined,
The totst
anount not
to rxceed
$2,300,

Vieistion of
the Actefine
of nut e
than $1C0 nor
wore $5,000

for each day
vinlatica .
continuen, .
Vi11full vioe
Vation.not lesa
chan 1000 mor
xor» then $5000
or imprisoament
not to exceed

1 yesr, or doth,

Not less thsn $400
for minevals other
than caal and not
less than 400 for
cosl for each estie
nated acre to be
aflected,

Coals cover 1) acid preducing materiaty
seal off any treskthrourt In mine or pit
valls shich creates o hazsrdy conteol
érainage to prevent damage tu adjacent
1ends, soll eronton and pollution af
streans and vatersp rerove a1 refuse
euncapt veprtation resulting frén the
eperation; provide sdarquite access roade

Lo Tenole ar~an; On &teep slopes, Tegrade
area ta approxlaate uriginal contour ov
relling topography and eliminate highvalls,
spoil piles ant vater<collecting ¢epression:
(Cradirg and orher soil pteparation to aceos
rmodate vepetation shall he cosplered vithin
& menths following inltiation of 30il distur
bonce.} Levegetate the »ffected ares with
fr12s3es or lepumes to prevent scil ervosion,
Hinerals other than coaly regrade the area
to appranimately the criginal «r rolling
topography, and eliminate ¥ highvalls,
opufl pales, and water collecting deprese
siony) control drainage to prevent sofl |
eresion, damage to ddjacent lands, and
poliution of strea~s and other watera) and
Tevepstate vith trees, grasaes, oF lrgumen,




VIRCINIA

Chapter 17, Title 45,1,
Cote of Yirginia (1950),
0 smended, [Effective
April 10, 1972,

Title 48,1, Chapter 16,
Code of Virginis, 1950
sy amendel, Itfective
June 27, 1946,

e sinerals

Peruit applications
nust be flled with
{the Department of
Connexvatiun and
Economic Develope
ment, A reclamation
plan 1a tequlred,

| Perait spplications
must de [ited with
the Dapartment of
Conservation and
Feonoate Develope
went, A reclanstion
plan Ia rveqgeired,

Prospecting pers
mita$10 per acre,
Surfece wining
pormita$12 per
acre, Annual
feea54 per ac

$6 for esch acre
to be affected,
rot to sxceed o
total of $1350,

Violatian of the
Act+Fine of not
more than 31000
ur imprisonment
for not more than
1 yesr or both,
Fach day violation
continues eone
stituter & pepae
tate offense,

Violation of the
Actemaximum fine
af $1000 or | yerr
{n Jait, or Loth,

Prospecting-$100
per acre, Surfacn
mining bumndanig
texs then 5200
or more than S100¢
per acre to be
mined, Mintoum
tnd.$2500, rxe
rept when the
eperation lhe
volves less than
3 acres, the bomd
shall not be lexs
than $1000,

$50 per acre
hingad upon the
number of Jcres
to e disturbed,
e minlnum

LTI DTN}
tucai shed shatl *
he Jjuvn,

Remove 811 dehris verulting from aining opere
atlungy regrade the area (n 4 manuer estabe
Lished by tu and regutations) prade uvers
burden to v e peaks ant depressions betveen
pwaks to produce a gantly toliing toporraphyy
praserve ¢xiatent access vonxisy and plant troew,
thruba, prasses av other veprtation opon areas
where revepetation 13 procticable,

Same a8 for coal, except that in the caee of
dimensional etone and quarry operations,
special consideratton iz piven to the recufur
nuture of the excavaied cavity,

Yeo

LSTC000

VASH] NCTOR

Surfaces¥ined Land Rece
lasation Act, Revised
Code of Vaahingron Annoe
tated, Ticle 78, Miner
and Minerals, Chapter
Thebl, eftective

Janvary 1, 1721,

A1l Minevals

Permit applications
must be [iled with
the Depsrtment of
Natura} Resources,
A reclamation plen
Ls tequirea.

$38 per permit
year for each
Tocation pius $3
per acte for il
acreape exceeding
10 acces which

was disturtied
during the pres
vious pertit year,

Minlng vithout a
permitenisdemcancr,
An operator can be
enjoined or vthere
vise stopped,
fach day'e violas
tion constitutes
a separste
oltense,

Hot lesa than
$100 noy more

Ia veclaliming oxcavations for use as lakes, al)
vanks shall be sloped to 7 feet Dolow the
groumivater tine st & slope nu steeper than

14 feet harizontat to 1 foot verticsl, In s}
other excavatlions, the aige slopes shatl te no
stweper than 1Y fest horizontal to 1 foae
vertical fur thear entier lenpth, Al steip
plta and wwn pita ahall be no steeper than

1 foot horizental to 1 foor vervicet, The
stopes of guarty walls shall have ne preacribed
slopes, execpt where a hazavdous condition {s
created the guarvy shall be groded of backa
Lilled 1o 4 slape of 1 oot horizental to }
oot verticat, lu stvip nining, praks and de.
presstons of spoil banks shall be constructed
to a gently tolllng topopraphy. Suitadle
C¢rainage shall be constructed to prevent the
collection of stsknant water, Al) rroding and
dbackf!tling, shall be made with nonenoxious,
non-{lanaable, noncombustible golide, All
acideforming materiala shall be covered with
at teast 2 feet uf elean 311, Vepetative
cover ahatl he required and all surface =ialng
that disturbs streams moat conply with State
tisheries Yavs,

VIST VIRCIXIA®

|nining Ket, West Virginig

west Yirginia Surface

Cote, Yol, 8, 1970 Peo
placement Yolune, Chape
ter 20, effective

mereh 13, 1971,

ALl Minersle

Applications for
pernits oust be
filed vith the Dee
partment of Natursl
Pesources,

Prospecting+$300,
Surface minlnge
$300, Annuat
renewal 3100,
Fersonst Injury
and property
damare inturance
ot S100,000 ana
300,000 respece
tively are also
Tequired,

Violatien ol the
1av's provistons.
$100 to $1000
flne or § moaths
imprisopnent, or
both, Deliterate
viotatioad1000
te $10,0C0 tine
w6 months ime
prisonment, or
both,

| mere than s1000

than $1000 per
acre,
Not lesm than .

$6V0 per sere nor

per acre with »
310,000 ainimunm,
A specis) reciae
mation tax of
S0 per acre s
atsy requited,

Cover the 1ace af voal snd disturhed ares vith
materval s Lle to supputt vepestative coverg
bury acid-torming natecials, toxic materval, ot
materialy conatituting fire hazardg 1apeund
water,  Bury all Jdetis,  The law alse contains
requitement s for tepoat ¢ mined aress
whet e by st nary
bencher do
bl venpiete backhitiling v tequired
Wit shall pot exeesd the ofizine contour of

the tamd, The beckf1liing shall elininate at)
highvalle and spoil peaks, Planting is te.
quired, )

Yes

Lat e

The Vyceing Environnens
tal Quality Act, Wyoalng
Statutes, Title 3,
Article &, Land Qualley,
effective July 2, 197),

A1l Minerals

Applications for -
peimits must be
filed vith the AMe
slnistrator, Divie
ston of Lang
Quality. A reclamas
tion plan is tee
quired, |

Surface alnlng
fee.$100 plus

$10 for each scre
to be affected
with a $2000
naxinum, Anended
pernit$200 plus
310 per acre with
a 32000 maximum,
License (ne for
minerat oxplorae
tiona329,

RNEMBER OF THE INTERSTATE NINING COM

The Act imposes
fines renging
from $10,000 to
$50,000 per cay
geponting upon
the viojation ine
volved, Criminal
prnaities are
alse prercribed
fur cerialn vios
1ations ranging
from &6 montha te
2 years imprisone
ment, -

rACt

Not texs than
$10,000 except’
tor scorin or
jade and sand and
rravel, in which
cese the bung
ahall not he tess
than 3200 per
acre,

 1ng operation to achivve planued uses backfitl,

Frotect the removed spd segiegated topsoll frem
vind snd water eroston ané from acid or toxtie
materialsy cover, bury, inpound or othervise
contain radioactive materfaly cunduct contoire

rrade, and veplace tepsoil of appraved subseil;
replace vepetation; prevent potlution of sute
fare ant subsuvface waterst and reclaim
affected land as mining progresses in confome
fty with the approved rectazation plan,

Yeu

Yes

Yes

Yes An opetator vho causes
danage to prapettiy of
others shall be tladle
to them in an a=cunt
not in ecesy of three
Lines the provatle
anount of sueh o
A S0, (00 cortte
ol insatance mst te
Tiisg Lo cover such
cazage.

Yes

V.S, Bureau of Nines
Mining - Lavitonnent

April y, 1973




APPENDIX B

Rainfall Maps and Mining Site Locations
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Distribution of Sojl Absorb'cncy Conditions Assumed for Mine Runoff

(Derived from pp. 86-87 of ths National Atlas of the Uniteq
States, Department of the Interior, US.G.sS,,
- Washington, D. C. 1970)
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Gypsum

1. H. M. Holloway, Inc.
. Temblor Gypsum Co.

. U.S. Gypsum

Celotex Corp.

. Ga-Pac Corp, Gypsum Div.

»

National Gypsum Co.

U. S. Gypsum

.

U. S. Gypsum

W ®© N .- &6 oA W N

Ga-Pac Corp, Gypsum Div.

—
o
*

Grand chidé Gypsum Co.

-t
« —r

. Michigan Gypsum Co.

—-—
N

. National Gypsum Co.

—
w

. U.S. Gypsum Co.

EE— ’
M

. Flinfkofe Co.

« o
1S,

. Johns=Manville Products Corp.

-
o\.

. U.S. Gypsum Co. |
.. Ga-Pac Cofp., Gypsum Div.

- —
o« N
\d

. National Gypsum Co.

—
e N

. U.S. Gypsum Co.

Republic Gypsum Co.

N
O .

. U.S. Gypsum Co.

NN
N —

. Univ. Atlas Cement, Div. of
U.S. Steel

23. S.D.Cement Commission

24, Celotex Corp.

Kern Céunfy, Calif.
Kern County, Calif.
Imperial Céunfy, Cq“f.
wasfer County, lowa |
Webster County, lowa
Webster County, lowa
Webster County, lowa

Des Moines County, lowa

‘Kent Courﬁy,_Mich .
Kent County, Mich.

" losco County, Mich.

losco County, Mich.
losco County, Mich.

Clark Co. ,. Nev.

Clark Co., Nev.’

Pershing Co., Nev.
Erie Counfy,'?N. Y.
Erie Couﬁfy, N. Y.

, Genesee County, N. Y.

Jackson County, Okla.

Blaine Coﬁnfy, Okla.

Blaine Coﬁnfy, Okla.

Meade County, S. D.

~ Fisher County, Texas

01511.38

Rt



25,

26.
27.
28.
29,
30.
.

32.

33.
34.
35.

36,

37.
38.
39.

40.
41,

42,
43,
44,
45,
46,
47,

Flintkote County
Gc—l;ac Corp.

National Gypsﬁm Co.
U. S. Gypsum Co.
Agro Minerals Inc.

Big Horn Gypsum Co.
Winn Ro;:k, Inc.

u.s. Gypsum Co.

u.s. Gy'ps.um.co";
Dulin ‘Ba'uxite Co., Incs
Weyerhaeuser Co.
National Gypsum Cé.
U.S; Gypsum Co.
Ga-Pac Corp. | ‘
National Gypsum Co.
Cevlofex Corp.

U.s. Gypsum‘Co.
Ga-Pac Corp'. :

u.s. _G'ypsuvmvCo.
Whife Mesa Cypsum Co.

Superior County, Verde Div.

Sﬁperior County, Winkelman Div.

National Gypsum Co.

Johns-Manville Products, Corp.

Nolan County, Texas
Hardeman Coun i Y, Texas
Fisher Coun ;y, Texas -
Nolan County, Texas
dkonogcn County, Wash."
Park Couﬁty, Wyo.

Winn Coimfy, La.

Fergus County, Moﬁfcno

Washing.foﬁ County, Va.

Pike County, Ark.

Howard County, Ark.
Marfin.County,-‘lnd. '
Mdrtin County, Ind.
Marshall County, Kcnsas |

Barber County, Kansas

_Offawa»County, Ohio _'

Ottawa County, Ohio -
Sevier _Counfly, Utah

Sevier County, Utah

- Sandoval County, N. M.

Yavapai County, Ariz.
Pinal County, Ariz.
Pinal County, Ariz.

Fremont Coun ty, Colorado

0000139
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Potash
1. AMAX Chemical Corp.
2. Duval Corporation
3. MG Corporation
4. Kerr~McGee Corp.
5. National Potash Co.

6. Potash Co. of America, Div. of ldeal
- - Basic Industries, Inc.

7. Teledyne Potash

Brine processing

1. Great Salt Lake Minerals & Chem. Corp.

2. Kaiser Aluminum.& Chemical Corp.
3. Ker~McGee Corp.
Solution Mining

1. Texas Gulf, Inc.

Sodium Sulfate -
1. U.S. Borax & Chemical Corp.

~ Others are brine processing

Lffhium
1. Foote Mineral Co.
2. Foote Mineral Co.

3. Lithium Corporation of America -

Eddy County, New Mexico
Edd»)_' County, New Mexico

Eddy County, New Mexico

- Lea County, New Mexico

" Lea County, New Mexico

Eddy County, New Mexico

Eddy County, New Mexico

'Ogden, Utah

- Toole -Couhfy,v Utah

California |

Potash, Utah

Boron, California

Kings Mountain, North Carolina
Silver Peak, Nevada

Bessemer City, North Carolina

0000142




Perlite
]'

2‘0

Grefco, Inc., Dicalite Div.

Johns- Mc;nvi Hle Perlite Corp.

Filters International, lnc.
American Perlite Co.

Delamar Perlite

. U.S. Gypsum Co. |

Persolite Products, Inc.

. Oneida Perlite Corp.

. Texas American Sulphur Co. -

Taos County, New Mexico

Toos County, New Mexico

- Gila County, Arizona’

"Inyo County, California

Lincoln County, Nevada

Pershing County, Nevada

~ Custer County, Colorado:

Oneida County, ldcho_

Presidid County, Téxcs

0000143



Pumice

10.
1.
12.
13.
14.
15.
6.
17.
18.
19,
20.
21.

22,

. Apaché Co., Hwy. Depf;

. Atchison Topeka & Sonta Fe Railway
. Superlite Buiiders Supply, Inc.

. Aiken Buiiders Products

. Cinder Products Co.

-

. GIQSS Mountain Block, Inc.

Red Lava _Producfs of California

. - Shastalite Cindér Co.

. Rilite Aggregate Co.

Savage Consf.rucﬁon Co., Inc.’
Célorado Aggregate Co., Inc.
Dotsero Block 4Co. , Inc.
McCoy Agaregate Co.
AmCor, Inc.

Hess Pumice Products
Producer§ Pumice

Rio Clay Products |

Central Oregon Pumice Co.
Graystone .Corp

Chester Hiatt

Oregon PérHana Cement Co.

Jed Wilson & Son

Apache County, Arizona

Coconino County, Arizona

Coconino County, Arizona

San Bernardino, California’
Lake County, California
Siskiyou County, California

Lake County, California |

| Siski‘you Céunfy, Cal ifornia

Washoe County, Nevada

" Carson City County, Nevada

Costilla County, Colorado
Eagle County, Colorado
Routt Counfy, Colorado

Bonneville County, Idaho

- Oneida County, Idaho

Bonneville County, Idaho

* - Starr County, Texas

* Deschutes County, Oregon

Deschutes County, Oregon
Deschutes County, Oregon
Baker County, Oregon -

Lake County, Oregon

0000144




Pumice (continued)

23. Fong Construction Co., Lid.

24, HC &D, Lid.

25.V 'AJames Kuwana

26. Hilo Coast Processing Co.
27. lopahoehoe Sugar Co.
28. Volcanite, Led.

29. General Pumice Corp.
30. Morton Bros.

31. Twin Mountain Rock Co.

32. W. L. Mc:ren&k_os County

Vermiculite

1. W.R. Grace & Co.
2. W.R. Grace & Co.

3. Patterson Vermiculite Co.

Maui Island )
N\oiokoi Island
Howoii
Hawaii Island
Hawaii Island

Hawaii Island

Rio Arriba Cou'nfy,- New Mexico

Dona Ana County, New Mexico

Union County, New Mexico

Kittitas Co.um‘y, Washington

Libby, Montana

Enoree, South Carolina

Lanford, South Carolina

.0u30145
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N

- 10.

1.

12,

13.
14.

15.

17.

18.

Baroid Div., N.L. Indusiries Inc.

Dresser Mineral Div., Dressér
Industries Inc.

. FMC Corporation

Milchem, Vlnc., Mineral Div.

. Dresser Minerals Div.

M_ilchem, Inc.

N.L. Industries Inc., Baroid Div.
N.VL. Industries Inc. , Delcre Div.
Pfizer & Co.

Alaska Barite Co.

Dresser .Mi-ne_ra's

N L. Industries, Inc.

Industrial Minerals Co.

New Riverside Ochre Co.

Paga Mining Co., Div.
Thompson-Weirman & Co.

" 16. & N. L. Industries Inc. , Baroid Div.

B. C. Wood

Elic County, Nev,

“Lander County, Nev.

Lﬁno’er County, Nev.
Lander County, Nev.
Wcshingfon County, Mo.
Wcshinéton County, Mo.
Wosﬁingtoﬁ County, Mo..

St. Louis County, Mo..

Washington County, Mo.

Southeastern Alaska

Hot Springs County, Ark.

" Hot Springs County, Ark.
Shasta County, Calif.

- Cartersville, Ga.

Cartersville, Ga..

Monroe County, Tenn. .

Louden County, Tenn.

0000148



Talc, Pyrophyllite, Scapstone, Steatite
1. Southern Talc Co.
2-.. American Tale Co..
3. The Milwhite Co., Inc.
4. Cyp.rus M.ines Cor;.)..
5. Cyprus Wines Corp.

6. L.Grantham Corp.

7. Minerals, Pigments & Metals '

Div., Pfizer, Inc.

8. Minerds, Pigments & Metals

Div., Pfizer, Inc.

9. Pomona Tile Mfg., Co.
(Div. of America Olean)

10. ‘\'Vesfefn Télc Co.

11. Harford Talc Co.

12. Pfi;er, Inc.

13. Governeur Tacl Co. Inc.
14.. ln'rernaﬁc?nal Tale Co. Inc.
15. Hiféhcock Corp.

16. Bofen & Harvey Inc.

17. & Glendon Pyrophyllite
18 . :

19. & Glendon Pyrophy”ifcl
20

21 Piedmont Minerals Co. Inc.

Murray County, Ga..

Alpine, Ala.

Saline County, Ark.
lnyé County, Calif.
San Bernordiné County, Calif.’
Inyo County, quifi.

Inyo County, Calif.

San Bernardino County, Calif.

San Bernardino County, Calif.

San Bernardino Coﬁnfyl Cc:hf
Harford County, Md.

‘Maé'ison County, Monfqnc

St. Lawrence County, N. Y.
St. Lawrence Coun.ty; N.Y.
Cherokee Cbunfy, N C.
Granville County, N. CA.

Alamance County, N. C.
Moore County, N. C.

Orange County, N. C,

0000449
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22.
5.
24,
25.
- 26.

27.

28.
29.
30.
31.
32.

33.

Standard Mincrals Co., Inc,

John H. Pugh

Pioneer Talc Co. lnc..

Southern Clay Products Inc.

Texas Talc Co.

U.S. Sierra Div., Cyprus
Mines Corp.

Westex Talc Co.

Eastern Magnesfq Tc:lc Co
Vermont Talc Co. |
Windsor Materials Inc.
Bfue Ridge Talc Co. Inc.

Western Minerals Inc.

Moore County, N. C.
Josephine County, Ol-egon
Hudspéfﬁ County, Tex.as
Hudspeth County, Texas
Hudspeth County, Texas

Hudspeth County, Texes

Hudspeth County, Texas
LaMoille County, Vi.

WindhcniCdun.*y, Vit.

: Windsor County, Vf;

Franlfn County, Va.

. Skagit County, Wash.

0000150
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Mica & Sericite

1. Franklin Mineral l’rngcfs Co. Hart County, Ga.

2. Thorﬁpson*Weirman & Co. Cherokee County, Ga.
-3, U _S‘.‘ Gypsum Co. Randolph.County, Ala.

4. San -Anfon;\io Mica Co. ;Pino County, Arizong

5. Deneen Mica Co. Inc. Yoncey‘ County, N. C.

6. & Horris Mining Co. Mitchell County, N. C.

7. .
8. Micali’r_lf Mining Co. Inc. -Yori< C'oun'ry, Penna.

9.- The M'inerol Mining Corp. Lancaster Counfy,ls. AC._
-10. | L. W. Judson Pennington Counfy, S D

0uo151
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Jade

Aplite
1.

2.

Tripoli
1.
2.

3.

Najestic Jade Compony

Feldspar Corp.

IMC Corp.

Malvern Minerals Co.
Corbéruno‘um Company

Carborundum Company

Novaculite

. Arkansas Abrasives, Inc.

Arkansas Oilstones Co., Inc.

John O. Glassford, Cleve Milroy,

M.V. Smith, Hiram A. Smith
Whefsfone Co. :

Norton Pike Division

Hindostan Whetstone Co.

Cleveland Quarries Co.
Jasper Stone Co.

Baraboo Quartzite Co., Inc.

Riverton, Wyoming

- Montpelier, Virginia

Piney River, Virginia

Garland County, Arkansas
Newton County, Missouri

Ottawa County, Oklahoma

Garland County, Arkansas

Garland County, Arkansas

Garland County, Arkansas

Garland County, Arkansas
Orle;zns, .lndicna
Amherst, Ohio

chspér ' Mivnnesofa

Souk County, Wisconsin

0050154
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Ashestos (VWollastoniie)

1. Jequays Mining -Corp. Gila County, Arizona
2. 2\?!05 Asbestos Corp. Fresno County, California
3. Coalinga Asbestos Co., Inc. Fresno County, California
4. Pacific Asbestos Corp. | Cclavéros County, California
5. Union Carkide Corp. | San Benito Cou.nfy, California

E 6. léé\-llﬁafcn Mining Co. Yancey Cdunf.){, North Carolina
7. Powhatan Mining Co. - Jackson County, Néri'h Carolina
8. '\./ermon’r‘Asbes}osAGroup, Inc. Orléanﬁ Codunty, Vermont

formerly GAF
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Fluorspar and Cryolite

- 1. Minerva Co., Mining Div. - Hardin County, I,
- Minerva Oil Co., Crystal Group :

2. Minerva Oil Co., Minerva No. 1 Hardin County, n.

———

3. Ozark-Mahoning Co. ‘Hardin Coun ty, H1.

4. Allied Chemical Corp., Boulder County, Col.

_Industrial Chemicals Div. :

5. Ozark—;Mchoning Co. Jackson County, Col..
6, Roberi:s Mining Co. Ravalli Coﬁn ty, Montana
7. J. lrving Crowell, Jr. NyeCounfy, Nev.
8. D&F Mineral§ Co. Brewster County, Texas
9. Spor Brothers N Juab County, Utah |

10. Wilden Fluorspar Co. Juab County, Utah
11. Southwest Fluorspar Co. Grant County, N. M.
12. Calvert City Chemical Co. Crittenden County & |

Livingston County, Ky.

0000158




Rdck Salt

1. Leslic Salt Co.
2. Leslie Sah-Co.
3. Carey Salt Co.
4

lndependenf Salt Co.

(S, ]

. Carey Salt Co.

(o}

. Cargill, Inc.

N

Diamond Crystal Sali Co.
Jefferson Islond Div.

8. International Salt Co., Avery
Mine & Refinery

9. Morton _Sglt Co.

10. International salt Co., Inc.~.
" 11. "Morton Brothers

12. Cayuga Rock Salt to. lne.
13. lnfernofiénal Salt Co.

14. International Salt Co.

'_15.. Morton Salt Co.

16. Morton Salt Co.

"~ 17. United Salt Corp.

18. Inorganic Chemical Div.,
FMC Corp.

Alameda County, Calif.
Sun Mateo County, Calif.

Reno County, Kansas

Ellsworth County, Kansas

St. Mary County, .La.
St. Mary County, la.

tberia County, La.
Iberia County, La.

Iberia County, La.
Wayne County, Mi:ch.
Dona»Ana‘ County, N. M.
Tompkins County, N, Y.
Livingston County, N. Y.
CUYohoga County, Ohio
Lake Counfy:, Oh.io .

Van Zandt Coﬁnfy, Texas

Fort Bend County, Texas

Tyler County, W. Va.

000759
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Magnesite

'l; Basic Inc.

Diatomite

1. Johns=Manville Products
Grefco Inc.,

Grefco Inc.

Eagle-Picher Industries Inc.

. Eagl.e—Picher Industries Inc.

o L N W N

Kenite Corp‘.-,-Div. of
Whitco.Chemical Corp.

~

Superior Co.
8. Basalt Rock Co.
9. Airpk, Inc. '

10. United Sierra Div.,
Cyprus Mines Corp.

11. A.M. Matlock

1. ‘Kyanife Mining Corp.
2. Kyanite Mining Corp.
3. C-E M-inerqls '
4

4. E.l. duPont de Nemours & Co. Inc.

“Gabbs, Nev.

‘Lompoc, Calif.

Mina, Nev. |
Lompoc, Calif.
Spafks, Nev.

- Lovelock, Nev.

Quincy, Wash.

San Manvuel, Ariz,

Napa, Calif.

'Santa Maria, Calif.

~ Fernley, Nev.

Christmas Valley, Ore.

Buckinghdm County, Va. .

- Prince Edward County, Va.

- Lincoln County, Ga.

Clay County, Fla.

AR i



Feldspor

1. Feldspar Corp. Mitchell County, N, C.
2. Feldspar Corp. Middlesex Couﬁfy, Conn.
3. Fel’dspar-Corp'. ~ Jusper County, Ga.
4. 1.M.C. Corp. Mitchell Couﬁty, N.C.
5. 1.M.C. Corp. , Mohave County, Ariz.
6. Lawson-United Fews;mr & Mitchell Courﬁy, N. C.
Minerals c .
Garnet o
1. Barton Mines Warren County, N. Y.
2. lddho Garnef Abrasives Benewah County, Iddaho
Graphite
. Southwestern Graphite Burnet, Texas
Eorox
1. U.S. Borax & Chemical Cérp. .. Boron, Kern City, Calif.
2. U.S. Borax & Chemical»Cor'p.. Wilmington,'r Calif.
3. U.S. Borax & Chemical Corp. : Burlington, lowa

0000163
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Phosphaie Rock
i

1.

2.

5.

6.

Agrico Chemical Company

Agrico Chemical Company

. Agrico Chemical Co.

. Borden, Inc.

-

Brewster Phosphates

Cities Service Co.

7. W.R. Grace & Co.

8.

9.

10.

BY

12,
13.
14,
15,
16.
17.
18.
19.
20.
21,

22.

IMC Corp.
IMC Corp.

IMC Corp.

.- Mobil OH Corp., Ch;emical Div.

Mobil Oil Corp., Chemical Div.
Occﬁdentél Peiroleum Corp.
Swift Agri. Chem. Corp.

Swift Agri. Chem. Corp.

U.5.5. Agri-Chemicals, Inc.-
Texas Gulf, Inc.

Hooker Chem. Corp.

Hooker Chem. Corp.

Monsanto Co.

‘Monsanto Co.

Monsanto Co.

Potk County, Florida
Polk County, Florida

Polk County, Florida

Polk County, Florida

Polk County, Florida
Polk County, Florida

Polk County, F lorida

Polk County, Florida

Polk County, Florida
Polk Counf'y, Florida
Pol-i< Céunty; qurida
Po[kICounfy, Florida
I;l'ar‘ni!ton County, Florida
Polk County, Florida

Polk Counf)},‘b'Florid(.] .

~ Polk County, Florida

Becuforf,. N .C_.

Hic‘.kma-n County, Tennessee
Maury-County, Tennessee
Giles County, Tennessce
Ma_ufy County, Tennessee .

Williamson County, Tennessee

0000166




Phosphate Rock {continued)

23.
"
25.
26.
27.
28.
29.
30.
31.

32.

33

34.

35.

36.

Stauffer Chemical Co.
Stauffer Chemical Co.
Tennessee Valley Authority
Tennessee Valley Authority
Agri. Pro&uc’rs Corp.
Monsanto Co.

J.R. Simplot Co..

J.R. Sirﬁplof Co.

Stauffer Chemical Co.

Cominco American, Inc.

. Stauffer Chem. Co.

Stquffer Chem. Co.
Sfauf"Fer Chem. Co.

Stauffer Chem. Co.

Giles County, Tenncssee
Maury C‘c;un%).l, Tenncssee
Maury Counfy}', Tcnnessee
Maury Can%y_, Tennessee’
Caribou, !daho

Caribou, ldaho

Bingharmn Cquntvy, ldahe
Corfbou, ldaho

Caribou, ldaho’

Powell Cou:ﬂy, Montana
Silver Bow County, Montana
Rich County, Utéh

Vinféh County, Utah

Lincoln County, Wyoming

0000167




Suffur

10.

11.

12.

13.

.. Freeport Minerals Co.
. Freeport Minerals Co.

. Freeport Minerals Co.

Freeport Minerals Co.

. Jefferson Lake Sulfur Co.

. _Texqs Gulf

Atlantic Richfield Co.

Duval Corp. -

. Jefferson Lake Sulfur Co.

Texas Gulf
Texas Gulf
Texas Gulf

Texas Gulf

- Minerals Pigments

1.

Trona

New Riverside Ochre Co.

1. Allied Chemical Co.

2.

FMC

3. Stauffer

4, Te*cs Gulf

Gcrdén Island Bay, Louisiana
Grande lsle, Louisiana
Grande Ecoi”.e, Louisiana
Loke Pelta, Louisiana

Lake Hermitage, . Louisiana

Bully Carp, Louisiana

Ft. Stockton, Texas

Pecos, Texas

Needville, Texas

N_ew Gulf, Texas

Fannett Dome, Texas
Liberty County, Texas

Spindletop Dome, Texas
Cartersville, Georgia

Green River, .Wyémihg

- Green River, Wyoming

Green River, Wyoming

Green River, Wyoming

0000168




APPENDIX C

Model-Derived Capital and Annual -
Operating Costs '
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'CAPITAL COST, DOLLARS

D 24-40UR

EVENT, HiZHER

100 - A A : -
10° — _ |
e ~ —
— T zd /?
o
F — /
| ///
10% < —
103 - .
1 - 5 10 © 50 100 | 500

UNIT AEFECTED AREA, ACRES

W/O CHEMICAL TREATMENT
—_— ——  WITH FLOCCULANT

Figure C-1. CAPITAL COST, TYPE A SOIL CONDITIONS
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_ 24-HOUR
~ ~ EVENT, INCHES
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A

OPERATING COST, DOLLARS/YR.

=y
=8
sy

L
/ // 5
' ' ‘_,//, ) Pl /
_—
— —‘//M///ﬁ i
—
2 5 10 56 100 500

UNIT AFFECTED AREA, ACRES

————— W/O CHEMICAL TREATMENT
e e  WITH FLOCCULANT

Figure C-2. ANNUAL OPERATING COSTS, TYPE A SOIL CONDIT!%DOi?i




CAPITAL COST, DOLLARS

24-HOUR -

EVENT, INCHIZS
100 :
10
5
2
10%
/
/ »
jd
1
7//
>
103 ' : . a8
1 2 5 10 50 100 500

UNIT AFFECTED AREA, ACRES

L ' W/OCHEMICAL TREATMENT
ee—e — WITH FLOCCULANT

Figure C-3. CAPITAL COST, TYPE B SOIL CONDITIONS
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CAPITAL COST, DOLLARS

103

24-HOUR
EVENT, iINCHES

] 1

5 10 .80 100 . 500

UNIT AFFECTED AREA, ACRES

W/O CHEMICAL TREATMENT

e ——— WITH FLOCCULANT

Figure C-3. CAPITAL COST, TYPEB SOIL CONDITIONS
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CAPITAL COST, DOLLARS

107

24-HOUR
EVENT, INCHES
100
10°
10% i
1 2 5 10 50 100 A 500

- UNIT AFFECTED AREA, ACRES

e W/OCHEMICAL TREATMENT
e— o WITH FLOCCULANT

Figure C-5. CAPITAL COST, TYPE C SOIL CONDITIONS
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OPERATING COSTS, DOLLARS/YR..,

105

103

24-HOUR

EVENT, INCHES

2 5 10 | 50 100
UNIT AFFECTED AREA, ACRES

W/O CHEMICAL TREATMENT
—— e WITH FLOCCULANT

Figure C-6. ANNUAL OPERATING COSTS, TYPE C SOIL CONDITIONS
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SN - 24-HOUR -
"EVENT, INCHES

OPERATING COSTS, DOLLARS/YR.

10

10%

103

1 2 5 10 50 100
UNIT AFFECTED AREA, ACRES

e  W/O CHEMICAL TREATMENT
—— —  WITH FLOCCULANT

. Figure C-7. CAPITAL COST, TYPE D SOIL CONDITIONS
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CAPITAL COST, DOLLARS

107

24-HOUR
EVENT, INCHES

' 2 10

105

104

1 2 5 10 50 100 500
UNIT AFFECTED AREA, ACRES -

% W/OCHEMICAL TREATMENT
— ——  WITHEFLOCCULANT

Figure C-8. ANNUAL OPERATING COSTS, TYPE D SOIL CONDITIONS
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- APPENDIX D

Bureau of Mines Clay Mining

and Production Statistics,

1974
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64103000

Teble

J==liymber of mines from vhich producers sold or used cl&y {n the United States in 197&.‘by States-

Ball * Fire Fuller's ~ Common
State ¥ao0lin clay clny Sentonite earth . clay & shale Total 1/
Alabzea 6 - 10 - . B .- 26 13
Arizona - 1 1 . : 3. - 6 11
Atyansan 4 - - - - 16 20
Caltfornta 6 1 6 10 3 52 74
Culorazo-- ———— 1 - 14 R N -, N 35 . 53
Connenticutiemean kel - - - - - 5 3
Lelawarce - -— - - - - 1 1
Ploridyecmeoncroecronccaremne 3 - - - 5 4 12
Genrgla- 59 - 5 - 8 24 59
Hivallemwerereccannceconaana - - - - - - 1. <1
Idaho-- - - 1 - -- 4 .5
1llirols~ - - 5 - b 16 22
Indlana -—- - - 3’ -— - 26 27
lows - ' e - -- - 17 17
Yansas — -— - . -— - 25 . 5
Yontuckyammemmaccnccnncnanan - 4 12 - - 13 29
Lovisianimerorccccanacan ———— -— - - - .- 15 15
Valngeesonmnn cesmenamcicnnen e - - -— - 6 6
Varyland-- - 1 - ' - - 10 1
YassachuneliSmmmnmomconneeen -— - - .- - 3 . 3
Uiciiigan= - - | = - - 11 i
Minnesotamemmmcenaea ———————— - b - - -- - 2 h)
Nississippleccconccnncnanaa - - 4 - .5 3. 22 4
11550UF fmammn e - 10 o 81 1 -1 .21 1
| Mentanae-e -- -- - 1 - 10 -- 10 - 2%
Nebrasriesevsvevncvanreracans -~ - - - - 6 6
Nevadaeemiermonnan 1 - 1 4 b3 1 8
Now Homoslilreecerecccnces ——— - - - . - -~ 3 3
Yew Jersey - - 4 f em - 2. 6
. New loxicome==m P — e - - 2 - - 7 9
Nev Yorke- ~——- - - 1 - - - 15 16
North C.arolindeccceccnccea - 2 - - - fem L3 59
SNorth Dakulusmerenccreceanan - - - — - .5 5
Ohlveememcemencnnnanancncaas - ~- 32 - , - 82 163
Crlakona-rmcmrmcmcmnn e e - - ~— - - - 17 17
Cregnneec=e- L ————— o~ - -— 4 - 13 1?7
Tenasylviniiececcenncnannena 2 - 35 - - 45, 74
Pucrto RlCOmmmrerscnccenacew - - - - - 3 3
South Carollnamemeenan —————— 2 - - - 1 37 58
South Dakotaeremccvcmnaneracn - - - . . 2 - 4 6
Teanessee - 3] - - 1 21 Sl
Teras- 2 7 4 14 3 93 115
ERF LT 2 et 2 3 L 9 17
Virzinta - . - - - - 33 * 33
LIS FAL- LEEE R S L ] - - 4 - -, 15 16
Fest Virginfa=eeea- AL DT - - 2 - - 4 6
Wisconsin - - - - - 1 1
Wyozing~~ -- == - 435 - 4 419
Total 120- 52 226 : 4938 26 839 1,718

1/ Data may not add to torals shown because of mines having more than one kind of clay.



Teble 2.--Clays sold or used

(Shert tona)

by producece ta the United Su‘((! in 1974-, by State 1/

feate Keolin Ball clay

¥ive clay Bentontite Fullet's Covmon clay Yotal Total
encth «nd alinle ) valuce
337,471 - 316,401 w - 2,341,508 2/2,995,350  2/13,298,240
-- " " 32,603 .- 163,816 198,672 621,737
80, 386 - - .- -- 903,711 $84,097 1,597,397
42,797 v 157,125 55,427 v 2,239,161 2,497,241 7,626,341
Colorsdon--- 7,950 - \ 33,263 T 6,12 - 597,943 653,289 1,583,216
Courecticut - - - - - .- - 155,579 155,579 303,448
Delavire--- - - - - - -- 14,049 14,049 8,629
Floride-nn-- - - 27,270 - .- et 412,523 358,556 £08,349  3/14,2061,463
Ceorgta -~ 4,762,000 e v .- 483,204 2,440,755 402,691,959 47203,936,262
Bavstt- - it - - - -- v v L4
1daho-- -- -- v R .- R 9,295 4/9,295 &4/10, 348
1 1note- - - - 102,365 - . v 1,484,461 51,387,046 313,744,447
Indtans - .- - 26,236 - - 1,065,897 1,002,133 1,946,616
Yora-n - -- - - - - 960,221 950,221 1,969,045
Krnsas- - - -- - ) - - 1,310,576 1,310,576 1,785,190
Fentucky-=-- - y 116,787 - - 131,423 6/848,210 671,476,562
Loufstana-- - .- - . - : - -- 710,256 270,254 T 1,325,260
Palne---- - - b .- - 146,333 146,33) 182,116
Faryland--- - - ¥ - - - - 884,189 6/B26,189  "6/2,065,548
Massachuset - -- - - - - 217,685 217,645 378,740
Fichigan--- - .- - - - - 2,160,528 2,160,928 4,073,629
Hinnesota-- - w .- - - -- w w v
Yisslasippl- - - ) -- 333,533 v 1,492,249 2,012,888 10,468,010
Kissourf-—- - 93,000 - 924,197 v . 1,540,656  2/5/2,%64,853 33/5/13,151,317
- - . = w 239,290 - $8,624 47297,914 472,139,373
- - - .- - - 182,394 82,39 413,
- 2,406 - 304 - v . 80 v l;:.:slo AQ.?Z?
Eev Pampshirte- - - - . . - .- 33,827 33,822 55,325
Bev Jersey-- - -- - . 3689 - .- 66,827 103,676 524,210
Kev Mexico~ - - - v : - : .- 35,336 4755,336 4/316,628
Hev York---- - v . - - - 1,450, 565% 671,450, 354 6/2,348,006
Korth Carolina v - -- -— - 3,421,825 3/3,6421,825 3/4,648,35%
.Rorth Dak - - - - . -- .- w W w
Ohto- -- - © 1,123,508 - 5 . 3,201,635 4,325,142 13,488,248 -
Oklahogs-=- - ~- -— - - -~ 1,268,938 1,288,938 2,105,282
Ofcpon----- - - .- -- 1,119 - 138,649 139,7¢8 242,609
Peansylvanta - v - 894,458 © e - 1,837,522 /2,731,580 3/16,495,699
Puerto Rico--- - -- - .., . - - - 291,007 291,007 332,581
South Caroltna- 769,709 - .- - v 1,527,252 $72,296,901  5/13,765,142
- .- - W - © 189,592 2/189,5732 . 2/01,65¢6
- 500,323 - - W 1,137,603 571,637,926 5/9,176,204
w 40,731 40,754 68,575 w 5,045,922 3,314,770 12,617,250
o - w 3,153 2,124 201,201 231,880 952,946
Virglala - - - - - 1,956,744 1,556,746 2,613,820
Vashington-- - - - LS -- - 269,425 4/269,625 4/693,235
¥est Virginfa- - - - L - B .- 338,817 . 4f338,817 4/520,315
Wiscons{o-- - -- - T e . " 2,385 2,385 4,393
- -— - 2,295,248 - 215,903 2,511,155t 29,338,785
263,927 276,322 348,576 276,228 520,639 139,166 /1,503,106 3/22,063,294
Totalemiwomommmencene. 6,332,826 817,176 4,140,841 3,310,530 1,224,640 45,201,346 61,087,327 422,374,315 .
¥ Vithheld to avold Ziscleosing irdividual coxmpany confidential data; faocluded with "Undistcibuced.™
1/ 1locludes Fuerto Rico. . . Ce - .. .
2/ Excludes bdentonite,
3/ Excludes kaolin.
&/ Excludes firc clay.
8/ Excludes fuller’s earth,
8/ IExcludes ball clay,
1/ locoeplete total; remafasder fncluded fo State totsls.
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Tablel9,~=Clays eolé or wsed by producars la ths Untted States 'in 1773, By Ml e vee, focludtng Pierto Rico
{inhart gons)

Fire <lsy
Uss . $elt cloy " Pentoalte Comman tlay (tafractacy Fullac'se Raolta Codletetb Total
and shale cety} . eesth wted 1/ .
Lireatvegesnean-n am— weeremcermecanocea 27 2/ .. .- 1,523 €5.059 13 43,309
htva (elumtrius sulface) end gtlre chemtcals .- F - F 7 A 323,23 10,616 333,888
Srlael feod b 175,106 72 .- v 15,028 333 191 11
Lephalt esaletin and tile ) v - -— . - n,s 1,123
Butiling detck: ’ :
Coomur 274 iy 3,191,516 - .- - 753 3,192,269 -
e 12,000 | 2,922 17,283,321 163,157 .- 423,328 .- 17,830,024
Catalystn folt refintng)-=- - 1/ . 4,809 - - } o 45,938 16,171 90,92
Ceslbing, putey, sesalecs, plue- .- - - 3 Rt 3,018 - 3.0
* Ceoent, poztland s——— - 439 11,866,323 - v»f‘)l,.GQO 136,27 e 12,120,979
Cazonte-=bohbyeenes - - - P - . .- 847 - L 1%
Onlea/fQicnesvere= 63,231 - - . .- - 21,358 . - 858
Crozhery and other eatthecware 1,197 6,89 " b7} b3 63,264 23,670 109,166 -
Drilitng sud=ccoscnecsmnnan - 4,663 299, csu . 1.428 - 25,976 - . 681,759
flectrizal poarcelat R 45,102 - -- - - 5.4 .- 80,965
Ferttltrezom=ome < -~ 6, k)o 8,84) .- 34,516 e, 082 - 132,53
Piberglsss- an- .. | - 123 . e - .- 127,598 - 122,112
 Fileerteg, clarifying, and decalorizln . - .
Antesl otlee Ll 63,271 Lad .- .- - - 63,271
Miceral ofly snd greares- - 23,933 . - 31,128 b1 .- &%, 681
Vegetatle ollp-mcnmn- .- -~ 2N - - - - -~ 71,293
Piredrice, block . 23,412 y - 2,452,585 - 449,248 a- 4/2,939,2-8
Flewver 3ot . - 47,365 .- - - -- 47,386
Tive 1tet - - 99,1789 $7,151 .- - bl - 47158,910
Tourtry sar - 238,053 . . 225,355 -- - 5,372 .- 972,822
Clazes, glass, 1,959 20% Lt $7,638 - 3,20 . .- 38,196
Crogs #:2 ccules, relracicey vy . - -~ 142, 7» - 217,362 - 47620115
Cypsum profucte-sememnnn-n .- - 506 . - - 6,322 . .- 3,328
Bigh sliolos (atstawa 50% A1) 22,719 ' - .- %8, s - €0, 501 - 431,050
Jokeemeaneoen - - - - - . 12,162 - . 14,162
¥ilo fursiture--- 9,349 - B 19 - 2,243 - 1,84
Lightvefght agice . - - -
Corcrete bleci- cmsemme - - - 3,939,393 . - - - .- 5,929,339
Structursl coaccet, - ) - -~ 2,951,029 - - .- - 2,957,023
BigSvay surfacing=c-~-o - -~ 975,457 - - - - 213,892
Otherermmn-n - - L e 98,929 ) . - - . 95,929
¥edical, pharcaceutical, cossetic 2 14,818 - 1,568 .- 16,882
¥ortes szl cezeat, vefractoryee=e-~ Yy -~ . -— 1,858 72,233 305,85}
01l scd greare sbescbents - 14,850 e - .- &246,998
Pasfnteoenaoa - 4,915 o .= 761,352 .- 287,939
Paper ‘coatinge=enoroaan 2/ ZI . o 1,313,404 2,282 1,315,759
Paper filling 2/ i - - 1,632,129 13,760 1,625,889
Telletizizg (iroo orel- -~ uo 468 o - .- - .- .- 870,464
Pellettatrg (Sthet)--=- -~ - . .- . 18,50} - .- - -— 18,090
Pesticiles and relsted produ ¥y ) 23,853 T e - - 179,319 22,511 . 47231,953
Pet absordeat- Jo 6,319 . - . © 331,993 e - 354,012 .
© Plesttes - - - - EESE T 7 R - P } ) . .- &75%%,218
LMlug, tsp, lnd ad aeeaee L em - .- ) L .= 2.3592 T T el .- . - 9,392
- . 110,212 7 36,973 20,663 .- 42,039 .- 210,011
-- L) o= . 100 - - 313,602 - 379,102
Sinltary veres--e- 174,701 ¥ .- - - 82,774 X - 67237,475
Sever pipe, vitrifred - - 100 1.302,%8 104,192 . - .- - 1,602,010
Tapfcg Luonie bl Ll 1,680 - .- - - 2,680
< Thler . -
Drale .- - 434,413 .- . .- .- " ee 434,413
Yloor and wall, ceranis BY,47% -— 142,769 65,9378 - 17,082 - 3L,y
- Quarry--- 1,122 . 136,291 - . - pot .- 138,03)
Roofing - 13,129 83,33 - - . - 96,653
Strdctural .- - R 9 T VA - . N - 64,391
Texta cotl - : .- ° 52,025 .- 1,000 .. . - - . - - 3),025
Vaterproofing aad sealing Y 85,295 -~ - T Yy 3,354 6,23 . 95,019
¥ate: treatomeat and {ilteringee-ecencanasna —ercaran - - 1,651 o LY - - - 11,651
Kiscelinaeous 3/-e- - - 4,298 30,192 . 8,756 Tor.823 - 3,286 43,037 . - 116,457
Todistriduted--= - 127,189 10,037 - 25,628 $,20) - - -
Ixpores 22,581 $23,143 81,985 15,120 22,261 $73,339 - - 1,753,233
Total 2 817,176 3,310,500 45,201,354  £,1¢0, 218 1,224,640 6,392,826 s/ * 61,037,327

T - v

1/ Totsl of clays fndlcated by footnote 2/, - N L

2] Withheld to avotd disclosing tndtvidusl cocpany cootidentlal data; focluded with "Undistribueed.” B

A ¥ithheld to svoid dlsclesting tedividusl coopany coniidential dxta; tncluded with "Hiscellaneous.™

47 Yezoaplete figare; femasinder fncluded with “Missellazeous.”

. 3/ JYoclwdes adcasives; graphite anodes; linolews; wineral vool ang luuhlton' rooling graoules; textiles; unknov'l vies; .s0d date Indicated by footaols 3/.
&/ TTadleteiduted” conl tncluded vith totsl for each specific use,

0000181
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Table 20.--Shipments of principal structural clay products in the United States

: 1970 1971 1972 1973 1874
Products : Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value. .
Unzlazed common and face - ' ' '
brick (M standard . L
brick, M dollars) . 6,496 288 r 7,570 346 8,402 404 8,674 r 451 ¢ 6,673 376
Unglazed structural tile
(M short tons,
M dollars) 181 6 157 r 4 101 3 94 4 100 4
Vitrified clay and sewer
pipe fittings
_ (M short tons,
‘M dollars) 1,622 119 1,721 133 1,718 143 - 1,647 r 138 r 1,454 134
Unglazed, salt glazed, and
ceranic glazed
structural facing tile,
including glazed brick :
(M equivalent, M dollars) 169 16 153 15 o131 13 122 r 13 r 87 . 13
Clay floor and wall tile,
including quarry tile
(i square feet, , '
M dollars) ‘ 250 r 126 _ 276 r 143 308 » 159 301 r 168 273 148
Total (i dollars) xxx 555 Cwxx o 661 xxe 722 e 774 x xex 695
r Revised. M Thousand. ¥ Million.
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Table2l.,-~Common clay and shale used in building brick production
in the United States in 1974, by State

State Short tons Value State Short tens Value
Alabamascmmrucnicana e 1,133,882  $1,725,994 New Hampshirgemewmecacaa 33,827 $ 55,256
Arizona and Hawaii~=-=- 83,700 94,900 New Jersgy---nmmavccnaaa 66,827 292,008
Arvansagememmnemnanna- 535,487 515,028 "New Mexico and North .

.Californigen=m=wecana= 403,371 746,877 Dakotgmemmrmeanonncana 87,722 110, 45

. Coloradoe====na=a= ———— 358,744 920,636 New Yorke===occcamcuanan 274,241 521,958
Connecticut-===cemunmaas 146,879 346,133 North Carolina-s===wwe== 2,584,605 3,490,979
Delawares-==m-sesemamns 14,049 8,429 OhiO===m==mmmmmcccmmnnnn 1,538,834 3,150,950
Floridam==rm=scecanacaa 30,000 , 44,040 Oklahoma=mmmmmomeccannan 602,148 1,001,041
Georgigm=emesancccanecs 2,208,446 4,313,507 Oregon=mmw===m=ma-==n-a- 33,610 52,331
Idahom====wreecnancanan 9,295, 10,348 Pennsylvania--m=-==-=m=n 1,413,094 4,296,416
Illinoise==mmmecnnaca-x 459,407 1,192,425 South Caroling==~==ew--a 1,112,805 . 2,004,739
Indigna~=c=c-omccncmnn 444 414 702,027 South Dakota===~=evemnan 14,000 ' 17,080
ToWa=m=mmmmm=mmcmma—an 243,120 381,041 Tennessee-—=n-=n===-= aamem 579,972 730, 786
Kansgs==mecommmecacanx - 502,146 649,904 TeXaS==mmmrmmmmecncncenen 1,392,325 2,858,266
Kentucky~==encan= M- 319,518 355,264 Utah and West Virginia 245,445 455,345
Louisiange===m=e=cec=nra- 199,539 - 294,984 Virginige=remreeccmcanaca 1,103,716 1,547,640
Maine and Maryland--=- 418,799 1,280,387 Washingtonm===cecmennen- 142,239 300,898
Massachusetts and : Wisconsine=-=-==-w=~e=a-= 2,385 4,388

Michigan=======cen== 207,476 316,153 Wyoming-=-===ecemammencmx " 61,181 202,727

Minnesota and Montana=- 56,512 90,338 :

Mississippi===c==mnman 1,146,018 1,600,611

Missouris=enmieeceeana . 170,495 435,738 Totale=m=mcesrmmana- 20,475,035, 37,391,728
Nebraska-s=eccmeveacnn - 94,762 263,240 -

C/.
>

onp~A



¥ST0000

Tﬁblei&.--Clay ond shale used in lightweight ageregate production in the United Statca

in 1974, by State and Xind

MY

. o Short tons motal
~Concrete Structural Highway DN
Staﬁe block concrete sur?acing Other Total velue

Alebara and South Dakota-e-e-cemaes - 766,885 60,C38 7,000 - 833,923 $959,135
hrxensas end Virginia=----=--- cmmmn- - 624,550 178,000 - 13,000 -- 817,550 Q¢1,5C0
Celifornigm===so=-=cessmmanesemencnnos - 363,245 358,035 S - -- 721,280 1,84k k72
Colorado, Nebraskas, and Utgh--e====w-e 268,801 121,601 - -- 78 390,480 T12,352
Floride, Varyland, and Massachusetts-- 512,150 89,200 - - 601,390 1,036,713
I1linoils, Indiana, end Iowa---c-c=aa-e 763,251 k50,262 .- ‘ -- 1,213,513 2,231,739
Yenees, Louisiena, end Missouri--ee-n- 383,448 68,659 TL, 974 36,348 560,429 8c2,327
Kentucky, Michigen, and Minnesota----= 256,097 k9,725 - Lo,243 3L6,065 L37,272"
Hi56166ipplomecancmmrrraccaccccacaaan- 287,372 . - 2h,236 34,623 ‘ - 3k6,231 - 4L6,628
Montera, North Dakota, and o S

e rnington-e-ecmmrecccannncccnaaee - 55,609 -- -- -- 55,809 . 8¢,720
Re¥ JOrkmmrmmmeeesmmromcceeccrmcanann 272,508 466,352 - -- 738,860 1,259,4¢5
North Carolina, Ohio,. and : -

Pennsylvanife==-crememcvencmnnecacea 437,200 365,800 - - -- 803,000 1,116,c$1
OX1ohOmgmemmrenvmemmsorac e ———ona 131,619 87,745 “- - - 219,36k - - 365,900

TegoN-==~-ms-eomovamnoaaoe mmemm——— - 29,713 6,236 - -- 35,009 $0,023

AT o ToT 1T SO PR - 164,536 13k, k00 - - 258,836 371,7CC
Texggem=m=- R - 672,319 506,740 846,900 22,260 2,048,219 2,830,169

Totalew-snmmemenccaccnnaaa- wmm-mew- 5,989,303 2,967,029 975,497 98,929 - 10,030,758 15,771,266




