Appendix 5-8
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Publc Law 8§6-517
86th Congress, H. R. 10572
Juhe 12 1960 . o

AN ACT

74 STAT. 218,

Te oul!-a:u snd direa that the naiianal feresss lw manszed uader princijdes of
meliiple v=< snd 10 jweduce o smedained yicld ol j1enducts 3nd rervice, and

< R elicr puipeasn

Bc U cnected by the Senate and llovic o]/ Representatives of the
Uniwed States of America in Congerss essembled, That it is the pulicy
of the Conzress that the national foresis are extaldished and shall be
administerred for outduor rrcrestiva. range. tinlwr, watershed, and
wildlife 3nd fish purposes. The purpass of this Act are dicdasrd 1o
Le supplemenial to, hut nnt in derogatiun af, the purpuses for which
the national forests were rssahlisheed as st furth in the Act of June 4.

1897 (.16.U-_S-C 475). Nothing herein shall le cunstirued as allecting
the jurisdiction or responsihilities of the wveral States with respect t0 3

. wildlife and fish on the national foresiz. Nothing herein shall be

= Conitrued 30 as i alled the use 6r adminisiration of the mineral

resources of national forrst lands or 1o alfect the use or administration
of Federal lands not within national forests.

Scc. 2 The Sccretary of Agriculture is authorized and directed 10
devclop and administer the rencwable surface resources of the national

forests for multiple use snd sustained yield of the several products

and services obtained therefltom.. In the administzation of the na-
tional forests due consideration shall he given to the relative values of
the various resources in panticular arcas The establishment and
maintenance of areas ol wilderness are consistent with the purposes
and provisions al this Act

e Scc. 3. In the r“zmbalion of this Ac
s authorized 1o cooperate with intereste

- tal agencies and others in the developmen
national foresus. . : 5 ;

t the Sceretary of Agzriculiure
d Siatee 3nd lucal governmen-
: « and manazement of the

> o=

following terms shall have the fol-

lowing meranin '2:
<= -(a) “Multigic y»" mezns: The ma
newable surface resources of e natinna
utilized in the combination that will lest meet the needs of the A:nere
jcan prople; making the mou judicicus use of the land for some or
all of thesr resourcrs or related services over arvzs large enough 1n
provide sulficient latitude for periodic adjusiments in usxe o conform
to changing nerds and conditions; that some land will be used for
less than all of the resaurcrs; and harmanious and coov.dmue.d man.
agement of the various resources. cach with ihe other. withoul impaire

ment of the peaductivity of the land, with consideration lnin;.;;nm
10 the relative values of the various resourcrs, and not necresarily the

combination of uses that will g

greatest unil output. | oy

(b) ~Sustained yicld of the several products and services” means
the achicvement and mainicnance in perpetuity of 2 hizh-level anaval
or 1egvlar periadic oulput of the various renrwable resources of the
national foresis without impairment of the productivity of the land.

Appv.ovcd June 12, 1960.
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(\ I.  INTRODUCTION

Minerals are one of the abundantc resources of the Manci-LaS,] National
Forest. The extraction of these ainerals i{s endorsed by che For¢s§ Land
Managemenc Plans, except vhere this accion {s {ncompacible wich planned
surface uses. The Foresc, by regulation and lav, is Comitted to mulciple
use management of all Nacional Foresc Tesources, .and must assyre that
adverse impacts to surface and subsurface resources are Rinimized whenever

4ny resource 1is utilized--including minerals and aineral tesources.

Daca describing che effects of coal mining and mining-relaced activicies
is scarce. Current resource procection, micigacion, and reclamacion
Beasures are based on this limited daca. A Tesource monitoring program (s
Needed Co assess impacts to rescurces, to evaluace the effectiveness of

Protection, mitigacion, and reclamacion @easures, and to provide a basis

._J for making--as needed--nev protection, amitigacion, and reclamacion stipu-
lacions for minersl leases, and mining and reclamacion Plans.

Since 1973, the Manci-LasSal Nacional Forest has recommended thac a progran
be escablished to quancify impacts to surface resources due to underground
@ining. Cerctain scipulations have appeared in all Eavironmencal Assessmenc
Reporcs and Impacc Statemencs dealing wvich coal programs wvhich are prepared

by or had concurrence of the Forest Service.

Two scipulations have been developed that relate to the mining activicy.
Scipulacion aumber one tequires thac baseline daca be obtained prior to any

discurbance, and stipulacion number tvo requires that a monitoring prograr

be iniciaced during mining operacions. They are as follovs:

Stipulacion 1 - Prior to mining, the lessee shall perfora a study to
¥ '

Secure adequafe baseline data to quancify che existing surface resources on

.‘ and adjacenc to the lease area.
‘\ tation vich and concurrence by the surface managing agency, and shall be

The sctudy will be esctablished in consul-
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adequacte to loca:e sad quan:ify chc 1n:erralacionship# of the geology,
:opography. lurface hydrology, vegecation, and wvildlife. The baseline

coargamy o8 . e
daca will be escablished so that fucurghobscrvaGZon’ can be''ne- '::‘

regular intervals for comparison.

Stipulacion 2 - The lessee shall escablish a Bonitoring syscea to

(‘."b
locxce and quancify the progressive and final affects of underground mining
nctivicigs on the L;nd'surface. the underground and surface hydrology, and
The moaitoring system shall ucilize Cechniques which

The monitoring shall

on the vegetaction.
vill provide a continuing record of change over time.
be an extension of baseline daca ac Tepresenctacive locacions and will be

conducced in & manner approved by the surface managing agency in consultacion

vith the State and Federal regulatory agencies.

In managing vildlands, inforzation is ceeded to address all Forest Service
Tesource systeni. forest and rangeland, vater, wildlife and fish, outdoor

fecreacion and wilderness, etc. ' To make an assessment of the potencial

effects of alternative land uses such as underground asining on surface
resource systems, requires basic information on their resources and their

telaclionship to each ocher.' Local management and planning decisions require

mapped and pinpointed tnformation, vhereas Stace, regional and national
level decisions may be based on staciscical informacion obtained fros much

broader sasples. This plan requires a high degree of resolution, conse-

qQuencly large scale (low altitude) aerial photographs and large scale =zaps

will be required co facilitace the process.




5 II.  oBJECTIVES

Objeczives of the program will {nclude:

A

A. Escablishing baseline surface terrain resource and hYdtologic daca

prior to 8ining, and for existing aines. ¢

© B. Implementing Programs of observation ac tegular intervals, uhich

would generate daca for compariscon with baseline.

C. Defining impaces of coal aining upon wildlife, range, vegetacion,
Cimber, wvacer, Copography, geology, other linctalsl tecreation, and
visual Tesources; all of which are encoapassed in the aultiple use
direccion of the Forestc Service.
‘ D.  Coordinating resoucce uses and @anagesent planning vith eoal mining,
“J @ininize adverse impacts to surface resources on Foresc lands.

E. Predicting change(s) in the hydrologic cycle that may occur as a resul:
of coal ®ining so that provisions for relocation of vater sources or

developmentc of alternacive vacer sources can be made available to

facilicace che Bulciple uses of the Foresc.

F. Careful 1nv¢h:ory1ng and monicoring of resources at each mine prior to,

during, and after the conclusion of undermining vill help establish

and predict the area’'s response to coal extraction, and expedite tech-

nology to minimize the resultanc effects.
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RESQURCE CONSIDERATION

The objective of resoucce wonitoring i{s o quancify and display the progres-
8ion and final effects of undermining upon surface resources of Nacional

Forest lands.

The surface and subsurface resources to be considered have been Cacegorized

into four resource groups. They are:

A. Recreacion and Visual Resources.
B. Vegecation (which includes Range, Wildlife Habitac, and Timber).

c. Ceology and Hydrology.
D. Other.

The basic data requirements with which these resources vill be invencoried

and monitored is included with each resource group.

A. Recreacion and Visual Resources

Pocencial effeccs of nihinz on recreation and visual rescurces shall

be evaluaced - {ncluding an inventory to establish a comparison

baseline - prior to any mining activicy. The :c:rca;ional uses and

scenic values of the area vill detcermine the nature and extent of

monitoring requiremencs.

Iz {s expected thac monitoring of Recreation Resources vould include
defining of changes in areasiusc by recreationists, {.e., I;shinz.
hunting, camping, hikiﬁg. etc., as aay be affected by mining activicies

({.e., coal hauling, sining).

For Visual Resources, a monitoring program vould mostc generally be

visual {nspections on a programmed frequency. This would {mclude

4 photographic record and map ac a scale compatible for regiscracion




wi:h.b:hcr data 3ap record layers as vell as a vritten tecord. 1
vould address such ictems as the visual change in aine facilicyes,
Foads, streams, slopes and escarpments (1.e., rockfalls), slope

failures, excessively eroded areas, etc.

Vege:atian

The effect of undermining upon vegecacion is $till largely unknown.
Range analyses, cimber surveys, and vildlife habitac seydies will be
conducted in areas expecced to be affected by mining. The intensicy
and frequency of chese invesctigations will be determined on a sice-
by-site basis. Daca will be Suzmarized annually, and used to define

change.

This @onitoring program would rely upon exiscting daca, supplemenced
vhere necessary vich daca from octher sources and froam field invencories

obtained prior to mining. These daca would form the base upon which

the zonicoring program daca would be compared for definition of change.

In situactions where @ining effects becoame subscantial, the mining

€o=pany would be required to participate in formulacion and inplemen-

Cation of mitigacion measures.

Ceology and Hydrology

The geologic scructure and seracigraphic nature of an area has a major
dccernintnl effect upon the ground water regimen, upon the aining, con-
servaction of the resource, mode of subsidence, and surface feacures

such as copography, soils, and slope scabilicy.

Without adequace geologic daca--both from surface exposures and drilling

and ninihs'-reSource conservation planning cannot be done. Also, any

impacts ¢o surface resources cannot ba identified or micigated without

a knoulgdge of the geology.




To fdffill the requiremencs of this monitoring plan, the fOllouLng

is required to escablish baseline daca.

1. A geologic map at the same scale as octher daca map layers
shoving lease locacion, faules, folds, joint syscems, geologis
formacions, seeps, springs, and other data vhich are essencial
for proper idencificacion of the exiscing geologic and hydrologic
conditions. The map would be updaced as nev informacion becones

available.

2 ‘A narracive descripction of each of the above items, giving suffi-
Cient decail for evaluacion. Existing seeps and springs on the
lease area and adjacenc areas, vhich vould be affecced by under-
@ining, vill be invencoried. In most cases, estimaces of quancicy
would be adequace. However, Tepresencacive springs (springs
having current use for wildlife, range, or for aunicipal use)
which are important for the management of the surface Tesource
will be sampled and tesced for qualicy, and flovs determined.

The responsibilicy for these daca vould be cthat of che mining co=mzany.
The Forest Service and che U.S. Ceclogical Survey would, hovever,
Cooperate in the designation of hydrologic monitoring rtequiremencs

for each site, and would provide those data which may have been

obtained from-previous scudies.

Octher

Surface scructures, such as power transmission lines, pipelines, oil

and gas vells, roads, dams and reservoirs, and other physical improve-

@encs could be affected by mining. Mine planning must consider these

feacures,i and daca musc be obtained prior to mining thac wvill {dentify

Possible {mpacts. Those structures thac are idencifled which amight
be damaged should be phocographed before and aftar sining, cogecher

vich the documented inspections which escablish their condicion prior

€o, during, and afcer mining.
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The mining company would have responsibilicy for this {nformatyon.

- There are, howvever,considerable daca available on these 8tructures

which could be made available by the Forest Service, U.s. Ceological

Survey, Stace, and County.
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FOREST SERVICE REQUIREMENTS

The following tesponsibilities, procedures, resource inveﬂtOties. and scudy
Prograts are those which the Manci-laSal Nacional Forest wi]] Tequire for
leasing of Forest lands for ccal mining, exploration, or for €03l mine plan
approval. These are, {n parc, requirements of lavs and fegulacions of che
Deparczent of the Incerior and, in pare, Tequirements of che Fores: Service.
Those required by the Deparcmenc of the Interior are noc teferenced and zay
not be i{ncluded {n their encirecy or have the same specific tequiremencs.
Ic is noc intended thae this program plan supersede in whole o in parc
Tequirements of the Departzent of the Incerior. The PTOgrams gre incended
co generatc the daca ve have determined essential for responsible multiple
Fesource management. The operacor would be responsible for those par:s

where data are needed to decermine the effectcs of aining upon surface

resources.

All programs to monicor the effect of mining on surface and subsurface
tesources vill be applicable to exiscing leases (in all scages of develorzen:)

and future leases. Accumulacion of daca pertinent to coal mining scudies

vill occur ac all scages of lease developmentc.

A. Tract Leasing

Prior to leasing of any land on the Manci-LaSal Nacgonal Foresc for coa:
Che ﬁreparacion of a site specific Environmentcal Assessmenc (ZA)

’ining,
This assessment {3 the process by wvhich the Manci-LaSa.

vill be required.
Nacional Foresc vill determine a tract's suicabilicy for leasing and is

the approval document for coal land leasing. The Forest Service will be

responsible for its preparacion. The Technical Examinacion required to

obctain the essencial daca for the EA will be performed by the Foresc
Service {n cooperation wich the U.S. Ceological Survey and Office of
Surface hining. Data wvould be obtained by the Forest Service, U.S.

Ceological Survey, Bureau of LlLand Managemenc, Stacte, and ocher agencies

4sS needed.
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The f;chntcal Exam{nacion vill include an invencory and descripeion of
surface resources and uses; and will {nclude the requiresencs given (n

items 1 through 9 belov. These requirements. hovever, are not {ntended

o be of a decail as to escablish baseline daca for the reguiremencs of

resource aéni:oring as soecified ‘n {cem C. for aine plan o roval.
Ihey vill, howvever, include sufficient detailed daca £0 make an assess-

ment of che compacibilicy of a coal lease tract with Sother resource

elezencs, uses, de:eruining the trace's leasabiliety, an evaluacion of

probable impaccs of mining the ctrace upon the environment, and for

develaoin; of lease stipulations.

The fequircaen:s for the Eavironmental Assessment will include the

folloving {nformacion:

l. A descripcion and assessmenc of the existing environment, including
vildlife, vegetaction, hydrology, soills, topography, geology, mineral
occurrence, recreation, visual quality, hiscerical, archeological,
surface strucctures, and other resources as say be appropriace, will
be required. This report also wvould include an assessmenc with
tegard to areas which may noc be available for leasing, {.e.,
vilderness, vithdravals, threacened and eadangered species, spec:ial

uses, oi{l and gas fields, pipelines, reservoirs, and other surface

features as may affect human safecy.

2. A Prelinlnaty geologic map of an accepcable scale thac vill include
faules, folds, Joinc syscems, geologic formations, and significanc
surface geologic features, such as landslides and unstable slopes,

is required.

3. A topographic map. This would properly serve as the base map for
2 and 4. Currently, exiscing color resources photography would

supplemenc the topographic map for making the invencory and

a4ssessmencs.
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A"prelilinary {nvencory of known ponds, reservoirs, SPrings, seeps

. and significant vec areas vill be recorded on & map. Flous yyy] g

esCimaced.

A preliminary assessment of the surface hydtology thae will
include climace, precipitacion, flooding, and descripeions of

the stream(s) and drainage sysceams. .

A preliminary assessment of the ground vater geohydrology.
This would include item & above, vith a descripeion as neces-
sary. In addition, it will include an appraisal of the
imporcance of each item lisced and described to Forest manage-
ment and will furnish gs:inacediflov quantities and, vhere
appropriate, the wvacer quality. This would also include a
descripcion of the vater source (i.e., seeps, springs, vells,
ecc.) in rvelation to topography, geologic condicioas, vegeca-

tion, and other resources as may be appropriace.

Exiscing transportacion and utilicy corridors, and possible fucure

corridors, should be locaced and recorded on aaps.

Each should be

dccompanied by a.decailed description.

Existing roads, existing mine portals, possible mine sices, otl

and gas vells, and the opporzunicy for relocation of these features
should be discussed jointly with the Forest Service and Geological

Survey so thac any major testrictions to :hcsc acgivicies vill be

brought to light early in the process.

An evaluacion of the tract for feasibilicy of mining, 1n-pla£e

tonnage, and expected recoverabilicy vill be addressed in a report

to the Forest Service by the Geological Sucvey.

A conceptual mine

plan, complece with a transporcacion plan, will accompany this daca.

! -— \

S eme o

Any drilling{prig: :a.ieasinéufaﬁn Py the U.S. Gcolo;i;aln§ufvey)

should be required to followv exploration regulacions (Parc B,

below).
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s B. E;glééaticn

Exploracion of a coal mining tracc {s normally performed by the lessee
afcer the lease is obcained. Some exploracion for evaluacion prior eo
leasing may be done by the Geological Survey as tequired by 30 CFR 21:.
Exploracion s performed to evaluate the value of the coal sean(s) and
the geologic structure; and the lichology of the rock for;agions for

@ine planning.

Exploracion is mosc ofcen performed by drilling of holes froz the ground
surface to the coal seam(s). Hovever, not all lessees will explore by
drilling, nor is it required. New cxplofa:ion sechods are being '
developed. Presencly, drilling {s the method used.

When exploration is done by drilling, the followving should be reguired

‘) of the operacor:
1. A comprehensive plan of operations as required by 3O CFR 211.

» This plan should include:

a. A m3p shouing the locacions of the proposed activicy (drill

hole locations) and the proposed access.

b. A detailed descripcion of drilling plans and procedures.

This should include:

(1) Drill hole locacions, T., R., S.
(2) Expected depths of drill holes.
(3) Proposed access routes, including a descripcion of

the requirements for upgrading, recomscruction, or

conscruccion of the access toads.
(4) The time frame for the drilling prograa.

I (5) Surface resource protection consideracions.

' ) c. A reclima:icn plan.
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k\ 2. °A log froam each drill hole showing the ground vaters encountered .

we 2 Daca vill be compiled and subzitted by the company, giving depens
4nd lithologies vhere water 1s encountered. An attempe will be
Bade to quantify amounts of water {n the aquifers. Each sctual

drill hole location will be accuracely plocted on the base map or
appropriace overlay.
These data, combined vith the surface geologic and hydrologic data, wi!l
aid to define the ground wacer system. This will be used to develop the
hydrologic monitoring system required by regulacion, as well as to aid
in identifying possible impacts to surface vater sources from underzining.

Selected holes may be required to be left open for periodic vater level
Beasurements and groundwacer sampling. These drill holes and incervals

of monitoring will be designaced by Geological Survey upon the review of

the operating plan. Coordination bectween the Forest Service, Ceological
‘ ) Survey, and the operator is required to determine a need for, and esca>-
/\. ~ lishmenc of, hole locations and reclamacion.
€. Mine Plan Aocproval %

All mining plans faor underground coal mines should include, as parc of

the mining plan, a scudy and monitoring program to decermine whac, if

any, effects mining will have upon ocher resource elements and land uses.
This plan or's:udy program vill necessarily include two phases; (1) escabt-
lishment of baseline data for existing resource and land use elements
from which any change due to mining can be measured (see stipulacion V1),
and (2) establishment of study programs to msonitor these resource and

land use elements for measurementc of any change that has occurred because

of the mining (see scipulacion #2).

2 1. Baseline Daca Colleccion

X The Forest Service will require of the operator the following

speci{fic daca:
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Water - The location and {denctification, {including a deta{]ed
descripcion, of wvater sources. This should include the topog-
taphy, ;eolggy. use, flow, qualicy, and'ctﬁfr daca ;s Bay be
Necessary to define each wvacer source. Water sources which
vill be {inventoried include seeps, springs, vet areas, nacural
ponds, lakes, reservoirs, stock ponds, streams, and vacer
vells, on and within the area of influence of tha lessehold.
This would include a literacure search, coapiligion of
exiscing daca, and a field search, investigation, and des-

cripeion of each.

To aid in the locacion and {dentification of these vater
Sources, color infrared aerial photography (CIR) of cthe pro-
Posed mine area and area of i{nfluence 23y be required. The
®ain purpose for the color infrared photography is co aid in:
(1) cthe locacion identificacion and description of all vacer
source points, and (2) the decection and monitoring of dead

ot dying (stressed) vegetation due to subsurface mining

activicies. -

Wacer sources, surface cracks, property corners, and other

points that are not used or tied to basic project concrol cay
be photo-{dentified in the field by directc or precise methods.
A description of the procedures using these two sethods can

be found {n the Appendix(QﬂZﬁ).

It {s expected that the infrared photography will noc be

rtequired for all mine plans. The need for this photography

is to be determined by the Forest Service ia consultacion
vith and concurrence of the U.S. Geological Survey and the

' Office of Surface Mining (OSM) on a site-by-site basis.
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Each vater source shall be located ana plotted on the base
®ap or appropriace overlay, giving elevacion, coordinaces,
flov (gpm), and dace flowv vas measured. The methed used co
Beasure the flov must be described, {.e., veir, flov mecer,
escimaced, ecc. See a. above. Measuremencs ideally should
de guarterly for a minimum of tvo years and ptcfcrably longer
Prior to any significant amining.

It is recognized that some water sources Cannot be measured
ac these frequencies because of heavy snow cover, intermittenc

flovs, or difficulcy of access to the area.

It i{s not a requirement that the targecs or ground panels
Tequired for the subsidence monitoring photography appear or

be visible on cthe CIR photography. The same scale of phocog-
raphy, (or degree of resolution) may not be tequired for
detecting or incerpreting images as may be required for accurace
terrain measuremencs. Hovever, there are several advantages

in msaincaining cthe ground panels for visibilicy on the CIR
pho:a;raphy'and flying all photography at the same altcitude or
scale. Cross correlacion for interprecive comparisons and che

Cransfer of poincs and daca from one sec to the other are but

a fev of these advancages.

If required, the CIR photography will be obtained with an
accepctable 9" x 9" format mapping camera wvith an 8%" or 6"
focal lengch and single-lens-betveen-the-lans-shutter systez.
Sre—dppendixi—for—deteiiri-tamera—specilicasions. Fllo
will be Kodak Aerochrome Infrared 2443 (or equivalent) and
will be exposed vith the proper filter and camera seccing as
to provide the bestc possible image resolucion and p}inc
qQualicy. The flighc daces of the CIR photography will be
scheduled by individual project to obcain the opcimum resulcs
for vacer and vegecacive detection and analysts.. The nominal

Or mean scale of this photography will not exceed 1:6000.
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Ceology = A geologic map on wvhich will be shown the rock
formacions, faulcs, folds, joinc syscemss, dip and strikes
landslides, and}other significanc geologic features {s

tequired of the uvperactor.

Manmade Feactures - The locacion of surface and subsurface
features that might incur damage by subsidence {s ;lquired.
This would include pover :rans-ission‘lincs. property or land
corners, pipelines (water, oil and gas, etc.), oil and gas
vells, toads, daams, reservci.rs, buildin;i. and other feacures
as may be present. Documented descriptions, along with

appropriace phoctographs, are vrequired. The location of existing

major highways and proposed highways should be {dencified.
Unless othervise specified, this information wvill be shown on
the original topographic and/or planimetric base.

Monuzentation - A network of monuments is to be established,
both over the mine or proposed mine workings and th adjacent
areas not expected to be disturbed (reference monuments) by
the mining operactions (subsidence). Each mine or proposed
sine area will require an individual control survey and
targecing plan to complement the topography, access, aire
layouc, aerial phoctography coverage, and ocher conscraintes.
The monuaents vill be constructed as survey concrol points
for the subsidence, hydrologic, vegetative, and other moni-
toring scudy programs. The sonuments vill be located on a
coordinata system that is the same for the sine survey and

.surface survey, so that surface points and the subsurface

mine vorks can be superimposed. It is recommended that cthe
Scace plane coordinate system be used as primary control for

all surveys. Reference the Appendix for target of ground _ ¢’

panel configuracion and dimensions.
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Surface Terrain - In{:ial, lowv alticude ?olor 9T black ang
whice aerial photography of the proposed mine are, vill be
flown ac s scale such that elevacions o wizhin one fooc
verctically and hortzcn:a;ly (+0.5) can be 4ttained by
Photogrammecric methods. Thi. photography wil] be used for
constructing the inicial baseline surface map upen which
potencial subsequent surface subsidence vill be measyred and
recorded. It will also provide the master bage Lo assist in
documencing changes to vegecacion, Copography, geology, suc-
face structures, recreacional, and land uses on the surface
over undermined areas. All ocher sap dacta layers will be
Tegiscered to this base which will be constructed ac a scale

of 1" = 10A!.

S A
-

. R
sl dien
See actached map specificacions for symbols, etec. This =ap

vill concain che following:

(1) Plocced horizon:al'posicions of all control survey
@onuments and elevacions.

(2) Plane coordinatce grid S000' incervals.

(J) Conctours. Incerval to be specified on 3 projectc by

project basis.

(4) Aerial photo cencers.

(5) Paneled section and quarcer corners.
(6) Planimecry and cultural features.

(7) Legend.
(8) Wacer sources - streans, springs, marshes, vet areas,

feservoirs and lakes.
(9) Transporcacion system including all exiscing travelvays,

roads, trails, railéoads. ece. :
(10) Crid ticks showing the horizontal pesition including

coordinactes and vertical elevation of all -cerrain surface

points, read photogrammectrically.
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Vegetacion - Vegctative and wildlife inventories are ¢o be

conducted in areas subjecc co pocential impacts. The {nven-
tories vill consist of on-the-ground transects. Daca vill be
presenced in the form of a map overlay which wvill tegister o
the mascer base. In mostc cases, the photogranhy will be .sec
for delineacion of vegetac.ive types and from which this da:za
vill be phocograomecrically transferred to {ts respeccive

overlay.

The following vegetative analysis scudies vill pe established
for areas vhich may be affecced or discurbed and vill be

@easured as:

(1) Permanent photo points and photo studies.

(2) Changes in plant species composition and vegetacive

trends.

"(3) Changes in ground cover density (changes in vegetative

and licter cover).

(4) Changes in tocal forage production.

(5) Quancificacion by acre of all riparian vegetacion.
Visual Observacion = Visual observation of surface effec:s.
Every s: [zoviig plan will inclcle an on=-the-ground obser.:-
tion to document the exiscing (premining) condition of the

ground surface, ac che proposed portal, access, and over the

proposed mine area (plus angle of drav).

Precipitacion Cages - Inscallacion of precipitacion gages ac

the mine sice. A qualified hydrologist will supervise the

site seleccion and cthe inscallacion of the gages.

All such events
lc

Seismic Events - Natural seismic events.
that may occur over mine areas shall be documenced.
would include a documentacion of each event, {ts magnitude,
{ntensicy, epicencer location, dace of occurrence, any

resulcing underground or surface discurbance, and i{ts prodas.

intensity ac the mine sice.
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*Study Programs for Resource Mon{toring

" The Forest Service vill require of the operacor the follouing

specific monitoring plans:

 £lighct and of each annual flight as requested.

Subsidence Monitoring - Color aerial PhOtOgraphy Vill be
Tequired inicially for baseline daca collection, Subseguen:
flights will be annual and will cover che 4Tea mined and che
area to be mined in the next 18 monchs (plus che angle of
drav) on the encire lease area, as may be appropriace.

A J0-percent overlap of flight lines and a 65-percent

overlap of photographs will be required. The photography

will be flowm at a scale thac will produce elevacions accura:e
€o victhin one fooc (+0.5). Unless octherwise approved, the
nominal or mean scale vill be 1:4800 for an 8%" foecal leng:!
Camera and 1:6600 for a 6" focal length camera. The cricer:s
being cthat vercical phocogrammecric measurements should Se
obtainable to 1/10,000 of the flying height. Boch scales arc
respective focal lengchs ctheoretically equal .33 feec. The
vertical margin should allow for some residual teading ercars.

Aerial phetography will be evaluated each year for decerzining
the locacion and magnitude of subsidence. It will be supple-

menced by surveys for subsidence evaluacion.

The aerf{al phocography will noc only serve for subsidence
sonicoring, but will aid in {ncerprecing and documentcing .
changes to vegetation, topography, geology, hydrology,
rtecreational uses, wvildlife use, range use, and surface

Structures. Princs of the color aerial photography will be

furnished to the Forest Service by the operator of the inic:ial
"Pugged”

diaposictives of the baseline flights will also be furnishe<,

along with control coordinates as requesced.
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Monuments established for the inftial flighe wil] be Properly

Paneled each year prior to each annual tlt;hi. For required

dimensions and suggescted macerials, see Figure -,

Visual Observacion of Surface Effects. An on-the-ground visya}
inspection will be 3ade each year of the condition of the

ground surface above all underground mine vorkings (plus angzle
of drav). This survey should accezpc o locace, photo-idenzif.
and documentc the presence of ceasion cracks, f{ssures, scruc-
Cural offsects, and obvious subsidence damage to buildings,
toads, powerlines, pipelﬁpes. railroads, daas, reservoirs, or
other features. The hydrologic sonitoring program will assess
changes in spring flows, SCreams, groundwater levels, ecc.
Photographs, as well as vritcen documentaction, will be required.

&>

. An annual field inspection of all unscable areas vill be mace
for evidence of reneved movement. Unscable areas would include
landsliées. escarpnents, etc. These will be documented vi:zh

Photographs; wricten descripcions, and naps.

A continued documencation of seismic events vill be mainta.ned

thresghout the mine life. These data are availadle f:ea

Stacte and Federal agencies.

b. Hydrologic Monitoring - The monitoring for water quality and
quancicy will be of represencacive sources selected from the

Time {ncervals and methods of monitoring

Represencacive

baseline {nventury.
will be decermined on a site specific basis.
Sources and specifics of che requirements for monitoring will
be decermined by coor&ina:ion of the operacor, Forest Service,
Requirements for sampling, measur:ing

and Ceological Survey.
.\ of flows, and tescting are defined by the Ceological Survey
\ .
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guidelines. Those vater sources not designaced for decafleq
monicoring wichin cthe affecced area where Subsidence mighte

reasonably be expected to occcur will be visually evaluaced

annually.

Frequenc recording and quancificacion (vhere possible) of
vacer encouncered in the amining operations Vill be requirec.
Sufficient measurements of ®3jor seeps of flous vithin che
mine should be made to decermine any trends in flov and
qQuality. Location of the flow should be docuamenced and a
descripcion should be made of che geologic structure vhere
Such wvacers are produced. This would include such features

as faules, joincs, sandstonc beds, wvet coal, etc.

Mine wacer discharge must be sazpled and analyzed as
required by EPA and Stace regulacions. Ia addicion, cine
vater discharge will be measured for volume, and che

@oiscure concent of the coal will be measured.

Infrared aerial photography as required will be repeated
once every five years, or more frequently if needed. This
vill be for the mine area, plus the area co be mined in the

next five years. Prints of the {nicial flighc will be

furnished upon requesc.

The precipicacion gages required by l.h. will be smonicored
daily. Daca vill be furnished the Ceological Sucvey and

' Foresc Servic.  ::hly.

Vegetative and Wildlife Monicoring = The plots (on-ground

transects) escablished for che baseline inventory vill be

Permanencly idencified on the ground. They will be reeval-

uvated ac J- to S-year intervals throughout the mine's life.
The daca

Shorter intervals may be required at some sices.
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vill be presented in the form of a ®3p having a sca)e of
1:4800. It would be expected that the a4erial photography
vould be used for this Study and would serve g5 the base

map.

Visual and Recreation Monitoring = Monitoring of visual
Tesources vill include a visual inspection At least annually
and more frequently if required. This inspection will fnclude
4 photographic and map record, as vell as vTitten. It will
document the visual changes in an ares froa installacion of
®ine facilities, roads, and traffic of these facilicdies.

It wvould address such iteas as portal areas, toads, convéyor
lines, sctreams, slopes, escarpmencs (i.e., vockfalls), slope

failures, excessively eroded areas, atc.

Monitoring of recreacion resources will include defining of

changes in an area’'s use by recreacioniscs as is affecced by
Che {nscallacion of & coal mine. This would include fishing,
hunting, camping, hiking, etc. Of particular importance to
this acnitoring program would be the affect of the {ncreased

truck traffic on cthe roads.
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LEASE READJUSTMENT

Rencals, royalcies, and ocher conditions of the lease are subject to read-

Justzent ac the end of the primary-cera of 20 years, and at the end of each

following 10-year period.
Survey, in cooperacion vich che fores: Service, are

Environzental Assessaent Reporc/Technical Examinaction.

Tequired to prepare an
S:ipula:ions may be

added wvhich bring the lease inco conformance vith
Ot ocher legal requireaments. Monitoring programs, because they

the aine plans, will bde izplesented or modified as needs are
will generally not be part of the lease Teadjustment process.

are parc of
idencified, and

The Bureau of Land Management and the U.S. Geologics'

surface management planning
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RECLAMATION/MITICATION

At this point in ctime, it is difficult to suggesc any aitigation of {mpac:s
or c¢eclamacion of ateas thac are impacted by undetuinihg. since ve can only
assuce chose impacts and their effect. Mitigating measures vill be concin-
gent upon the findings of the program. As data is colléc:td,_-g;hods of

micigacion and reclamacion will be formulated. This will be done in coon-

eracion wicth the OSM and other agencies as required.

Since significant subsidence i{s expected to occur after final sining, the

Forest Service will require continuance of pertinent programs until such

Cize thac it {s determined the prograz is no longer needed. This tizme

period will be a result of daca evaluation and informacion from not only
the specific mine involved, but as a result of data from several soucces.

The cize period will be escablished by the Foresc Service, Geological

Survey, Office of Surface Mining, and Bureau of Land Management.
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LAND MANAGEMENT POLICY

All daca accumulaced by these monitoring programs will be used to mitigace
impacts to resource elements of cthe National Forest lands and to update the
Foresc's land management plans, and to provide source informacion for pro-
cessing new leases and/or nev mining proposals and operactions. The progracs
wvill be congruous with all presenz‘ and fucure managezment plans. Changes in
Tesource values and emphases vill also have bearing on the incensity of

these programs. Flexibilicty of these programs and their implemencacion is
important in the management of the Forest. The Forest Service will, there-

fore, recbunend sodification of the monitoring programs as necessary.

This monicoring plan will be evaluated and updated as frequently as needed
by the Forest Service, in cocperation with the Geological Survey and

Office of Surface Mining, in response to the daca generated and to changes

in management policies and direccion.

A problem to monictoring L{s access to surface areas, particularly on privace

land. .
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A <E_‘ . fr_ DIRECT AND PRECISE METHODS FOR PHOTO IDENTIFICATION

If size prohibits the direct {dencificacion, a small diameter L23ge poine resdyl
idencifiable on the Photography is used for a compass bearing and distance tie :y
the vacer source. Small pinholes in the photo emulsion surface are used to (d .?‘,
the {mage point selected (reference Figure l). encily

\

IMACE POIN
CD 5

ot
WATER g LT
SOURCE —_, 789 ¥

Figure I.=

Figure 1. Compass bearing and distance. Note thac the bearing is fro=
the property corner to the image point. If horizontal distance exceeds

‘ ) 400 feec, the precise identificaction procedure should:-be used (reference
Figure 2).
(B_ IMACE
. POINT 21 IMACE

(: : >) POINT #2
3 .% o
(2]
V. /O
x ¢ = ITEM TO BE LOCATED

Figure 2 - Precise Identificacion Tie

In Figure 2, both image points must be pimpricked on the photograph.
Horizontal and vertical angles are observed from X to image points 1l and 2.
Horizontal and vertical angles are observed from image poinc #1 to X and
image point #2. Horizonctal distance is seasured betveen image point 1
and X. Regardless of the mechod used, a sketch (and description of image
points and {tem being located) on the back of the photograph are essencial.
Boch methods of {dencificacion provide for accurate photogrammecric
transfer to a base maap. [f vacer sources or other iteas required to be
Plocted on a base map are tied horizontally to the photo control netvork
their positions may be scaled on the base map from coordinate values. In
. the event color infrared photography is not required or available, the
1} Phoco-idencificacion will apply to exisciog project photography.




PHOTOCRAMMETRIC MAP COMPILATION
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DESCRIPTION

l. This vork shall consisc of compiling a topographic map and/or "reading" 3 secies
©f points from aerial photographs in accordance with these specificacions

{ncluding labor, equipmenc, macertals, and {ncidencals necessary to complece
the vork. The initial area to be mapped shall be the area to be mined tn. chis

nextc 18 monchs (plus angle of drav) on the encire lease area as appropriace.
MATERIALS

2. Base sheets for both the original base aanuscripts and the overlays shall
be polyester base filz becween 0.004 inch and 0.007 inch in thickness. Paper

Princs of the final drafted map sheecs shall be 16 pounds or heavier stock

' ) paper.

REQUIREMENTS

3.  MANUSCRIPT MAP REQUIREMENTS. Manuscripts shall be compiled as follows:

plotted positions of each plane coordinace

more cthan 0.0l inch from the true grid

a. Coordinace Crid Ticks. The

grid cick shall noc vary by

posicion. Grid ticks shall be plotted at S inch incervals. A north

arrov indicating grid north shall be shown on each sheet.

b. Scale and Contour Incerval. The scale and contour {ncerval shail be

1" = 100’ and 2' or as specified by individual project.

~

: .
Macch Lines. Match lines and reference numbers shall be provided g~

thac each Tap may be accuracely joined to those vhich are adjacent.
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Sheet Layout. Each sheet shall be Auabered {n the border area {n each
of the four cocners. The nuazbers shall be approximately 0.5 nch high
and shall be encircled. A label vhich includes Foresc name, projece

naze, dace and scale shall be placed ia the margin at the lover tighe

hand corner of each sheect.

Concrol Points. Allzcon:rol poincs shall be plotted and labeled
including: horizontal and vertical control points, pass poines, cie
points, and construccion survey control points wvhen tequired. The
Principle point of each photo shall also be plocted and labeled.
Planimetric Features. All planimetric features visible and {dencifiable
on the aerial photos shall be showvn. Planimetric feature symbols sha%l

conform to Figure_Igg‘I. Planimecric features not shown on Figure 155~

shall be drawn to scale and labeled.

All contours shown shall be compiled using a

Topographic Features.
Every fifth contour shall be a heavier

stereo ploctting inscrusentc.
veight line. The elevation of every fifcth contour shall be shown in

Ciers approximacely 10 inches aparc.

Where contours spacing is more than 2 inches apart at final scale, spo:

elevations shall be shown in a l-inch grid pactern. Spot elevations

shall also be shown at peaks, depressions, saddles, on centerline at

each end of a bridge, on cencterline at road intersections, and ac
locations vhere interpolacion from contours will noc give true elevacions

Where contour spacing is less than 10 per inch, the intermediace

contours may be dropped and every fifth contour, vith heavier line

veights, sh1ll be lefec.




4. FINAL MAP mUIWSo Except for sheet l‘ygug the final uap lheecs Shﬂll

®eet the manuscripe map requirements. In addi{cion, the final 2D gheers

Shall meet the following requireasents.

o
a.
[
®
W
b.

Sheet Size and Layout. Sheecs shall be the size specified in Special
Project Specificacions. Each sheec shall have & border ang title
block in the lover tight hand corner. ;

A ticle block and bdar scale shall be shown on each fina] ®ap sheec.
The ctitle blocks shall f{nclude the followving statements:

(1) Dace of Photography, scale of aerial pﬁo:ography and scale ac

vhich map wvas compiled.
(2) Scacement of dacum basis of map grid and elevatien.

A small scale, correctly oriented, map sheet index shall be shown on
ca;h ®ap sheet. The index shall show all sheets aand their numbers.
The sheet upon which the index {s locaced shall be crosshacched.

Drafcing. Final 8ap sheets shall be either scribed, or drafted vich

ink, at the final map scale. The drafting method chosen shall be usce

for all sheecs.

Map decails shall be clear, sharp, and legible after reproduction.

Leccering shall noc be done freehand.

S. MAP ACCURACY

Topography. At least 90 percent of all elevations decermined from

contours shall be within 0.5 contour interval of true elevacion, and

all elevacions so determined shall be vithin 1.0 contour incerval of

true elevation except as follovs:




(1) Where the ground i{s obscured by brush or tree cover, contoyrs
.lhlll be plotted froa the stereoscopic model, making use of
.8Pot elevacions measured photogramecrically in places vhere
‘the ground is visible. In these areas, st least 90 percen:
of zhe elevations decermined from contours shall be with{n
1.0 contour interval of true elevation. All elevations so
deterained shall de vithin 2 contour intervals of t:u; elevactien.

Contours vithin these areas shall be shown as dashed lines.

(2) In deasely wvooded areas vhers spot elevations cannoc be deterzined,
contours shall not be drawvn. They shall be outlined and labeled

"zround.no: visible" or "GVN".

b. Spot Elevations. At least 90 percent of all spot elevations shall be

vithin 0.25 contour interval of true elevation. All spot elevacions

shall be wvithin 0.50 contour incerval of true elevation.

c. Planimetric Features. At least 90 perceac of all vell-defined plani-

setric feacures such as structures, paved‘roads. incersections, ecc.,
shall be within 0.025 inch of their true position. All shall be vichin

0.050 inch of cheir true position.

d. Coordinate Crid Ticks. The plotted position of all coordinace grid
ticks shall noct vary by more than 0.0l inch from their true grid

position.

e. Hotizoﬁcal Control. The plotted position of all horizontal control -
points shall not vary by sore than 0.01 inch from their calculated

position.

Acceptance or :cjection of the map or portions thereof will be the responsi
"

bilicy of the leasee and based on vhatever means Chey feel necessary to

perfora (generally field survey methods).
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MAP ACCURACY TESTS. The Poresc Secvice Bay elect to evaluace map accuracy

&nd precision based on & sample of test poincs. The test Polnts wil] be

‘Tandomly selected models and representative of che feature being tesced.

The position and elevation of tesc points will be decesmined by the Foresc
Service using phocogrametric or ground survey methods of equal or becter
Discrepancies wil]l pe

Precision than those used for map producticn.
Staciscical mechods of

Calculaced between the test values and map values.

hypothesis testing vill be used to deteraine if the mean and scandard

erTor of the sample of discrepancies indicace that BAD accuracy requiresents
\y ’

hlV. b‘.ﬂ aec. ;‘ \

c': L4 Q '-'.
The values lisced on Table® 195 L vill be used to detarmine 1! the mean and

Standard error may be reduced’ by assuming a horizontal displacement not to

exceed 0.025 inch. Tests for accuracy vill apply oaly to the models in

vhich tests wvere performed.

All required materials or suitable duplicace thereof will provided to che
Foresc Service as requesced to insure and assisc in the successful

izplementacion and continuation of chis prograa.
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CONTROL PQOINT (LABEL)

MOR!ZONTAL
VERTICAL CONTROL_POINT « FIELD “(LABEL)
HORIZONTAL & VERTICAL CONTROL POINT . FrgLp
BENCH MARK B

SPOT ELEVATION
PHOTOGRAMMETRICALLY CONTROLLED POINT

AERIAL PHOTO CENTER

SECTION CORNER

QUARTER CORNER

GRID TICK (1 INCH LONG)

COORDIHATE VAULES - LABEL ARQUND
PERIMIETER OF SHEET

]

SHEET NUMBERS - ON EACH CORMER OF MANUSCRIPT

SHEETS. ADJACENT MATCH SHEET NUMBER SAME, KO
CIRCLS. . ;.
= : .
Figure 1351 -- Photogrammetric Map Symbols
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SHEET LAYOUT DIAGRAM, FINAL SHEETS. ORIZINT TO

UTICLITY POLESS

TRANSHMISSION LINES & TOWERS

MANHOLE 3/32 INCH CIRCLE w/3 DOTS
DRAINAGE INLET SHALL SQUARE w/3 LINES
FIRE HYDRANT

HEAOWALL, HOWL w/PIPE, LABEL ONLY TO CLARIFY

SHEET BEING ORAFTED, CROSS HATCH SHEET ON OlAGRAx.

et
Bt e Ll i e

W W ey e MARSH CR SWAMP
Y VW N N N N
5 <£f( INOIVIDUAL AND GROUPED TREES, BRUSH GROUNO COVER
P - PINE 0 - QAKX
" ROCKEY . ROCKS (LABEL)
te” adgt
Tank & () TANK (LABEL)
‘ L d
' _FIRE HYDRANT - FH
FLAGPOLE - LABEL - FP
o PULLBOX - PB
WELL - WELL
ETC. LABEL TO SLARLIFY
i ALL 1/16 INCH CIRCLE
"
\» 54
Figure ;B?ff‘-- Photogrammetric Map Symbols
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RAILRQADS - SO SCALE OR LARGER

100 SCALE OR SMALLER :
\
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e — FREEWAY SIGNS

incs ‘ff e SIGNS

-SMALL STREAM

LARGE BODIES OF WATER. WATER LEVEL AS SHow N
CROSS HATCH APPROX. 0.25 INCH IN AROURD £oG:

SHALL BODIES OF WATER CROSS HATCH AS SHOWN.

CONTOURS SOLID LINES IN OPEN AREAS. 1.0 INCH 2i°
LINES UNDER TREES AND BRUSH WHERE GROUND IS
O8SCURED, BUT WITH OPEN SPOTS. WHERE GROUND !
VISIBLE AND THERE ARE NO OPEN SPOTS, DO NO- 0=
CONTOURS. LABEL GNV. WUSE TICK MARXS AND SFOT
ELEVATIONS TO INCICATZ DEPRESSIONS.

[oecx a0

BUILDOING. LABEL ONLY TO CLARIFY. SHOW MOBILE

] EEQ ' HOMES THE SAME. 0O KOT SHOW TRAVEL TRAILERS.
COVERED :

- PORCH, CARPORT, PATIO

EOGE OF CONCRETE OR ASPHALT TRAVELED WAY. 0.5 N
‘DASH.

| EDGE OF SHOULDERS TURNOUTS, PARKING AREAS 0.5 [5C
DASH.

ASPHALT DIKE (LABEL)

@ _ o
1 | Figure 1895=T"-- Photogrammetric Map Symool{
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s oA EDGE OF AGGREGATE OR EARTH TRAVELED WAY. 0.25 inc,
& - QASH LABEL TO CLARIFY.
i TRATL OR WHEEL TRACKS. 0.25 INCH DASH. LABEL TO
e e BRI e AR
| IINCH+ |
— 5 FENCE. % BATE.
o\ N\ RETAINING WALL. *“V" TOWARD HIGH SI10E
. GUARD RAIL POSTS - PLOT AT SCALE
W i
\ _ conc T GR10GT SHOW RAIL AND ENDS OF BRIDGE.

MISCZILLANEOUS PLANIMETRY LABEL TO CLARIFY.

o re i AN waps A 00 e Tarys NN TR R CERL AN T

line weights.

SCRI8E INK
3. rine«0.010 inch §00 Rapidograph or equal

b. Heevys0.016 inch # 2 Rapidograph or equal

For maps smaller than 1:1200 use:

3. Fines0.006 inch 2000 Rapidograph or equal
b. Heavey=0.013 inch 40 Rapidograph or equal

2.  Map lettering shall be size 100 Leroy caps or equal.
Exceot for proper names which shall be 120 Leroy caps ¢

equal with fine pen.

?
-

figure )1S&5~T -- Photogrammetric'nap Symbols
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q g PHOTOCRAPHIC TARCETS (CROUND PANELS)

.

The precision required {n large scale mapping projeces using photo-
grasmecrics methods, requires an exact correlacion betveen the phocs-
§Taphy coverage and a significant number of selected points or senuzencs
on the ground for which X, Y, and 2 Coordinactes are accurately measyced
and escablished by ground survey mechods. These poincs are usually
Staction markers i{n the ground im solid Tock or on & permanent concrecs-
EYpe structure vhere the points, oncs Beasured, will be vell preserved
for recovery and use vhenever needed. Placeament of a target centcered
on the monument or scacion marker so it will sppear as a vell-defined
concentric image on the aeriasl photographs is essential (see Figure é)
These targets should also be placed on all supplemsencal control points
fequired for oriencacion of the aerial phocographs in photogramsezric
instruments for forming scereoscopic models to scale and elevacion for
accomplishing the Tequired measuring and mapping. Targets should also ,

\
\ :
b be placed on Pertinent survey monuments on the boundaries of all affeczed
properties including Township and Range, Section and quarter cormers.

Predecermined Points on which photogrammecric measureseats vill be
Rade o establish surface bareline information may also require tar-
gecing, howvever, these will not require permanent monumentation. In
this case, capped rebar in the canter of each cargec vill be adequace.

Property corners anot used as basic concrol may be targeted with only
3 legs of equal spacing using the same dimensions as showm in Figure 3.

Care should be taken vhere possible to place control and targets in open
aTess vhare they vill noc be obscured by ground cover and/or shadows. In
Some cases, this may not be possible and cleating vill be rasquired.
Figure ﬂ;:llu;:r;:cs the approximate clearing criteria. Experience has
shown thac the darker cencer of che target p}ovidcs bectar contact for

“readabilicy”,
I




| l FICURE ] ~_.Recommended targec configuracions and dimensions for
\\A' placement on scacion markers. Recommended material is Criffolyn

Type 65 black and white matcte finish or equivalent.

—L |e—

T = tocal length (in feet) = 1/40 photo scale expressead in feet to inches.
Exasple: 1:4800 photo scale equals 1" = 400' + SO = 10°.

W = width of leg in inches = 1/60 photo scale exprassed in feet o
inches. Example: 1:4800 = 1" = 400' + 60 = 6.7.

Note: Allovances should be made in vidth and length for “hem" or double
thickness 4f spikes are used to hold down carget. Addicional
vidth and length should also be used if rocks are necessary
€o hold down target or Lf targecs are placed on steep sideslopes.
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UMod States Forest ) T .
J Cepartment of Servce
Aqrculuo
——
‘I e 7140 Gecmetronic, ' - 7" 19- 85
- bame  Aerigl Phowg;.'lphy ;nd Phoc::grmccry Projece, dl. - O.V'd—v\ = LL
e o+ Ml g (v.[v Ltv
‘e TForest Supervisor, M hi f- I ;S;\ NT
2 Iaclosed {5 4 prOJect Tequest fo:n shoving the dctails of your prﬁje::
for Forest vorzfxu:xo 502 L+ /C e?(‘%-o
Pl S é, c_oa‘l- 34 ct- s k%= e

Additional xnzomuon Becessary as indicated on encloud form.

-

Submit Form 6500—46 xdgn:xfyxnz cuch projcc:. llnlgtncn: eodcl, cnd
costs.

80

Submit priacs of fesource photograph for Bavigation amd coatrol
plagzing: :

Resource Proiece 25rip No, Bell Fo. Exposure Fo.

o

' : . In:.LuJ. & ; Q.1 ¥
Bsctizated cost for thi, project $_lﬁ:5to o 23ets -51—14'5 ed. .

Retura requested xnfomuon by

If you have questions, pluu call Lynn Wiese. BHis :chph%ac l'-ﬁit'.’ﬂ‘IEES_
5865213 or commercial (801) 625-5213. MANTI-Laz <L iV F,

Cecmetzonics Eagineer
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Subsidence and Hydrologice Monitoring
1985 Phocography Cosc Escimace

s
Alrerafe and Piloe (Color and Color IR) fv
Ferrying Time Hrs. @ ; $
Photo Tize .° Hrs. @ $
Subtocal F3)E=
Photo Crevw (2 Mambers for Color and Color IR) i
Salary Hres. @
Overcize Hr. Luach @ N~
' Subtocal
Transporzacion (plloe, crewv, and equipment becween the airpore
 and official scation)
Day @ $
Photography . 4 At ‘ & f o OF
Coler . ' 24 Exposures ' S ¥ ez § | Zz' i
24 Prines @ 3’-9 / e’ $ Z_"oc
: 2 4 Fila Positives @ /O /e3 § 249 -

| s et ClaSubcocal (45528

24 Exposures R 72° 2 3 $ /ég.“:
24_?:1.::::83’3 /23 3 72‘;‘
I set C( R subeoeal L24 e —

Color Inf:ared.

; o

Per Diem (2 days, 2 pesple, $50/day/person) (Lo vl‘-d doek . $ (25- )

; Actual Tocal $ 8 L5 &
,,.’lédt;;ild Tocal $-dshG

’

with 2 selts -
\

8/W inspection prints, and one set of
tints 33.00 each).

% :
Includas film jPTOCessing,
color prints (addicional P




J. ~ GROUND TARGETS FOR
o _ CONTROL SURVEYS

RECOMMENDED DIMENSIONS

~ Spikes (X)

When using “bigck one side djust size w
white otherg slde” materigq|, ej hen

using rock
allow for twists In total length ; ; g. s

£
Vi -
“f
!
,
,
- ¥ ..
% ity = a® y i
.‘ ! o
A

| Allow for 4 W
cuff on T
ﬁf;ﬁ:ﬁf”es “ Rebar or stake
width In center or piac:

1 over existing
| monument

T = Total Length (In feér) .
= 1/50 Photo Secale (Mtolin) . '
le. 1:6000 PSR =1~ =%500'+50=10-12

W = width of Leg (In Inches)
= 1/60 Photo Scale (ftto 1in)
le. 1:6000 =1 = 500" +60=8.3"-12"

® Terrain, cover and reflectance characteristics of sur-
face materiq| affect pt. reading accuracy of targeted
control station :

- ® Record of iocaﬂbn (photo I.D./Image pt. tle)
‘@  ® Maintenance ‘

@ Roll 'sfock, pre-cut and/or pretabricated mater’ | and
targets available from commercial sources




GROUND TARGET
PLACEMENT GUIDE




