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Public Law §6-517

) 86th Congress, H. R. 10572 .
June 12,1960, . -
AN ACT

74 STAT. 215,

- .
.

Te .u:!oou'u snd disea that the natinnal forens 1w manszrd under peincijdes of
. muliiple v=e snd 10 jweduce o sudained yicld of penducts and rervices, and
for other purpeas. .

B-C it ecnocted by the Senate and [lousc ‘b[ Represcntatives of the
United States of America in Congeess ossembled, That it is the pulicy
of lhg.Congrnﬂ that the national forrsis are estahlished and shall be
adm::’"*""d for oulduor recriation. range. tunher, watersheed, and
wildlife and fish purposes. The purposcs of this Act are dielared to
bLe supglfﬂ"f‘ﬂ‘ll to, hut rat in derngatiun af, the purpuses far which
the national forests were esiahlisheed as st {urth in the Act of June 4.
1897 (}6.U-S-C- 475). Nothing herein shall e construrd as affecting
the jurisdiction or sesponsihilities of the wveral States with respect 10
__:‘i_lt‘_llifr and fish on the national foresis. Nothing herein shall he
construcd so as’ io alle@ the use or administration of the mineral
resources of national forrst lands or to affect the use or administration
of Federal 1ands not within national forests

Sec 2 The Scerciary of Agzriculture is authorized and direcied to
develop and administer the renewable surface resources of the national
forests for multiple use an
and senvices obtained thesefrom.. In the administration of the na-
Gional forests due consideration shall he given 10 the relative values of
the various resources in panicular arcas The estahblishment and
maintenance of areas of wilderness are consistent with the purposrs

- and provisions ol this Act.
= Sec 3. 1n the effeccivation of this
s authorized to cooFrr:M- with inier
- tal agencics and others in the development and

national forests..
= =_ Segc 4. As used in-this Acy the following terms shall have the fol-
lowing mraain 22 i .

.= o(a) “Multigic yeT mezns: The mazazsasnt 21 the various ==
newable surface tesources of e natinnai forrals o that they -r=
wtilized in the comiination that will Lest meet the nreds of the A:nere
jcan prople; making the most judicicus use of the land for some or
all of these resources or related services over arvzs large enough in
provide sulficient latitude for periodic adjustments in use to conform
to changing nerds and condilions: that some Jand will be used for

less than all of the resources; and harmonious an
agement of the various resourers. cach with the other. withoul impais-
ment of the praductivity of the land, with consideration Leing given
10 the relative values of the various resources, and not necessarily the
combination of uses that will give the greatest dallar return or the
greatest unit output. | . .
(b) “Sustained yield of the several products and services” mrans
the achievemcnt and mainicnance in perpetuity of a hizhlevel anaval
or 1egular periodic odiput of the various renrwahle rrsources of the
national forests without impairment of the productivity of the land.

Appl'o_s-cd June 12, 1960. » .

Act the Sceretary of Agriculture
rsted State and lucal goveramen-
manazement of the

d sustained yicld of the several products

d coordinated man.

-
. -
.

N;d.a.l for-

eme,
managvInent

Muliple we:
sesisined ¥i
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I.

INTRODUCTION

Minerals are one of the abundant resources of the Manti-LaSal National
Forest. The extraction of these minerals {s endorsed by the Forest Land
Managemenc Plans, except vhere this action is incompatible with planned
surface uses. The Forest, by regulation and lav, is Commicted to multiple
use sanagement of all Nacional Forest resources, .and must assure that
adverse impacts to surface and subsurface resources are minimized whenever

any resource is utilized--including minerals and mineral resources.

Daca describing the effects of coal mining and mining-related activicies
is scarce. Current resource proctection, mitigation, and reclamation
measures are based on this limited data. A resource monitoring program is
Needed to assess impacts to resources, to evaluate the effectiveness of
protection, mitigaction, and reclamacion measures, and to provide a basis
for making--as needed--nev protection, mitigatiocn, and reclamation stipu-

lations for mineral leases, and mining and reclamation plans.

Since 1973, the Manti-LaSal National Forest has recommended that a progran
be established to quantify impacts to surface resources due to underground
mining. Cercain stipulations have appeared in all Eanvironmental Assessment
Reports and Impact Statements dealing with coal programs vhich are prepared

by or had concurrence of the Forest Service.

Two stipulations have been developed that relate to the mining activity.
Scipulacion number one requires thac baseline data be obtained prior to any

disturbance, and stipulacion number twvo requires that a monitoring program

be initiated during mining oéeracions. They are as follovs:

Stipulaction 1 = Prior to uining. the lessee shall perform a study to

secure adequa;e baseline data to quan:ify the existing surface resources on
and adjacenc to the lease area. The study will be established in consul-~

taction with and concurrence by the surface managing agency, and shall be
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adequace to locaCe sad quancify che 1n:erralacionship{ of the geology,
topography,* surface hydrology, vcgecacion. and vildlife. The baseline

proare -y o R “¢°'9.r\,~¢
dacta will be estlblished so that future observacion’ can be''made at

regular intervals for comparison.

Stipulation 2 = The lessee shall establish a sonitoring syscem to

ALt &
locx:enand quan:ify the progressive and final affects of underground mining

activicies on the land surface, the underground and surface hydrology, and
on the vegetation. The mouitoring system shall utilize techniques which
will provide a continuing record of cﬁange over time. The monitoring shall
be an extension of baseline data at representative locations and will be

conducted in a manner approved by the surface managing agency in consultacion

with the State and Federal regulatory agencies.

In managing vildlands, information is needed to address all Forest Service
Tesource systems, forest and r;ngéland. vater, wildlife and fish, outdoor

Tecreation and wilderness, etc. * To make an assesszent of the potential

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

velacionship to each other.. Local management and planning decisions require

mapped and pinpointed {nformation, whereas Stace, regional and national
level decisions may be based on statistical information obtained from much

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

quently large scale (low altitude) aerial photographs and large scale maps

will be required to facilitate the process.




II.

OBJECTIVES

Objectives of the program will fnclude:

A‘

Es:ablishxng baseline surface terrain resource and hydrologic daca

prior to mining, and for exiscing mines. .

Inplementing programs of observation at regular intervals, which

vould generate data for comparison with baseline.

Defining impacts of coal @aining upon wvildlife, range, vegetaction,
timber, water, Copography, geology, other minerals, tecreation, and
visual resources; all of which are encompassed in the multiple use

direccion of the Foresc Service.

Coordinating resource uses and management planning with coal mining,

minimize adverse impacts to surface resources on Foresc lands.

Predicting change(s) in the hydrologic cycle that may occur as a result
of coal mining so that provisions for relocation of water sources or

development of alternative wacer sources can be made available to

facilicace the mulrtiple uses of the Foresc.

Careful inventorying and monicoring of resources at each mine prior to,
during, and after the conclusion of undermining will help establish

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

nology to minimize the resulcant effects.




(\ III.  RESOURCE CONSIDERATIONS

The objective of resource monitoring is to quancify and display the progres-

Sion and final effects of undermining upon surface resources of Nacional

Forest lands.

The surface and subsurface resources to be considered have been categorized

into four resource groups. They are:

A.

Recreécion and Visual Resources.
Vegetaction (which includes Range, Wildlife Habitcatc, and Timber).

Ceology and Hydrology.
Other.

The basic data requirements with which these resources will be inventoried

(.‘ and monitored is included with each resource group.

. A. Recreation and Visual Resources

Potential effectcs of mihing on recreation and visual resources shall

be evaluated -~ f{ncluding an inventory to establish a comparison

baseline - prior to any mining activity.

The recreational uses and

- scenic values of the area v;ll determine the nature and extent of

monitoring requiremencs.

It is expected that monitoring of Recreation Resources vould include

defining of changes in areaééuse by recreationists, i.e., f;shing.

huncting, camping, hikiﬁg. etc., as may be affected by mining ac:ivi:igs

(i.e., coal hauling, mining).

For Visual Resources, a monitoring program would mosc generally be

visual inspections on a programmed frequency.

This would include

6 a photographic record and map at a scale compatible for registracion




vith other daca map record layers as well as a written record. It
would address such items as the visual change in mine facilities,
roads, streams, slopes and escarpments (i.e., tockfalls). slope

failures, excessively eroded areas, ectc.

Vege:ation

The effect of undermining upon veie:ation is scill largely unknown.
Range analyses, timber surveys, and wildlife habitac studies will be
conducted in areas expected to be affected by mining. The intensicty
and frequency of these investigations will be determined on a site-
by-site bas{s. Data will be summarized annually, and used to define

change.

This @onitoring program would rely upon existing data, supplemenced
vhere necessary with data from other sources and from field invencories
obtained prior to mining. These data would form the base upon which

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

In situacions where iining effects become substantial, the mining

cozpany would be required to participate in formulacion and implemen-

Cation of mit{gacion measures.

Geology and Hydrology

The geologic structure and scratigraphic nature of an area has a major
decermining effect upon the ground wvater regimen, upon the amining, con-

servation of the resource, mode of subsidence, and surface features

sSuch as topography, soils, and slope stabilicy.

Without adequate geologic data--both from surface exposures and drilling

! R
and mining--resource conservation planning cannot be done. Also, any

impacts to surface resources cannot ba i{dentified or micigaced without

a knowledge of the geology.




To fulfill the requirements of this monitoring plan, the following

is required to establish baseline data.

l. A geologic map at the same scale as other daca map layers
shoving lease locacion, faults, folds, joint systems, geologic
formations, seeps, springs, and other data which are essential
for proper identification of the existing geologic and hydrolegic
conditions. The map would be updaced as nev information becomes

available.

2. A narrative description of each of the above icems, giving suffi-
cient detail for evaluation. Exiscing seeps and springs on the
lease area and adjacent areas, which would be affecced by under-
wining, will be inventoried. In most cases, estimaces of quancicy
would be adequate. However, representative springs (springs
having current use for wildlife, range, or for municipal use)
which are important for the management of the surface resource

will be sampled and tested for quality, and flovs determined.

The responsibility for these data would be that of the mining cozjpany.
The Forest Service and the U.S. Geological Survey would, however,
cooperate in the designation of hydrologic monitoring tequitemen;s
for each site, and would provide those data which may have been

obtained from previous studies.

Qther

Surface structures, such as power transmission lines, pipelines, oil
and gas wvells, roads, dams and reservoirs, and other physical improve-
mencs could be affected by mining. Mine planning must consider these

features,i and data must be obtained prior to mining that will identify
possible impacts. Those structures that are identifiled wvhich amight
be damaged should be photographed before and after aining. together

with the documented inspections which establish their condition prior

to, during, and after mining.




The mining company would have responsibility for this {nformacion.

 There are, however, considerable data available on these structures

which could be made available by the Forest Service, U.S. Geological
Survey, State, and County.
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Iv.

FOREST SERVICE REQUIREMENTS

The folloving responsibilities, procedures, resource inventories, and study
Prograts are those vhich the Manti-LaSal Nacional Forest will require for
leasing of Forest lanas for coal mining, exploration, or for coal mine plan
approval. These are, in parc, requirements of lavs and regulacions of the
Deparcment of the Incerior and, in part, requirements of the Forest Service.
Those required by the Department of cthe Interior are not referenced and may
not be included in their entirecy or have the same specific requirements.
It is not intended that this prograz plan supersede in vhole or in parc
Tequirements of the Department of the Incterior. The programs are intended
Co generate the data ve have determined essential for responsible amultiple
resource management. The operator would be responsible for those parts

where data are needed to determine the effects of rmining upon surface

resources.

All programs to monitor the effect of @ining on surface and subsurface )
tesources will be applicable to exiscting leases (in all scages of developzenc)

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

will occur act all stages of lease development.

A. Tracec Leasing

Prior to leasing of any land on the Manti-laSal National Forest for coal

mining, the preparation of a site specific Environmental Assessment (EA)

vill be required. This assessment is the process by which the Manti-LasSal

Nacional Forest will determine a tract's suitability for leasing and is

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

responsible for its preparation. The Technical Examination required to

obtain the essencial data for the EA will be performed by the Foresc
Service {n cooperation with the U.S. Geological Survey and Office of
Surface kining. Data wvould be obtained by the Forest Service, U.S.

Ceological Survey, Bureau of Land Management, State, and other agencigs

as needed.
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The f;chnical Examinacion will include an inventory and description of
surface resources and uses; and vill {nclude the requirements given {(n
icems 1 through 9 below. These requirements, however, are not intended

to be of a detail as to escablish biseline daca for the requirements of

resource ménicoring as specified in {tem C. for mine plan approval.

They will, howvever, include sufficient decailed daca to make an assess-

ment of the compacibility of a coal lease tract with other resource

elementcs, uses, deiermining the tract's leasability, an evaluation of

probable impacts of mining the :ract upon the environment, and for

developing of lease stipulacions.

The requiremencs for the Environmental Assessment will include the

following information:

1. A descripcion and assessment of the existing environment, including
wildlife, vegetation, hydrology, soils, topography, geology, mineral
occurrence, recreation, visual qualicy, historical, archeological,
surface structures, and other tesources as may be appropriace, will
be required. This report also would include an assessment with
Tegard to areas which may not be available for leasing, i.e.,
vilderness, withdrawals, threatened and endangered species, special

uses, oil and gas fields, pipelines, reservoirs, and other surface

features as may affect human safecy.

2. A preliminary geologic map of an accepcable scale thact wvill include
faules, folds, joint systems, 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, existing color resource photography would
SUppiemen: the topographic map for making the inventory and

assessments.
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&"prelininaty inventory of known ponds, reservoirs, springs, seeps,

.and significant vet areas will be recorded on & map. Flous will be

estimated.

a. A preliminary assessment of the surface hydrology that will
include climace, precipitacion, flooding, and descripcions of

the stream(s) and drainage systems. .

b. A preliminary assessment of the ground water geohydrology.
This would include item & above, with a description as neces-
sary. In addftion, it will include an appraisal of the
imporctance of each item lisczed and described to Forest manage-
ment and vill furnish estimated flow quantities and, vhere
appropriate, the water quality. This would also i{aclude a
descripcion of the water source (i.e., seeps, springs, wells,
etc.) in relation to topography, geologic conditions, vegeta-

tion, and other resources as may be appropriace.

Exiscting transportation and utility corridors, and possible future
corridors, should be located and recorded on maps. Each should be

accompanied by a.detailed description.

Existing roads, existing mine portals, possible mine sices, oil
and gas vells, and the opportunity for relocation of these features
should be discussed jointly with the Forest Service and Geoclogical

Survey so that any major restrictions o these activities will be

brought to light early in the process.

An evaluation of the tract for feasibility of mining, in-place

tonnage, and expected recoverability will be addressed in a report

to the Forest Service by the Geological Sucrvey. A conceptual mine

plan, complete vith a transporcation plan, will accompany this daca.

I — ‘
Any drilling(prior to leasing done by the U.S. Geological Sufvey)

should be required to follow exploration regulacions (Part B,

below).
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Exploration of a coal mining tracec is normally performed by the lessee
afcer the lease is obtained. Some exploracion for evaluation prior to
leasing may be done by the Geological Survey as required by 30 CFR 21l1.
Exploration is performed to evaluate the value of the coal seam(s) and
the geologic structure; and the lithology of the rock formacions for

wine planning.

Exploration is most often performed by drilling of holes from the graﬁnd
surface to the coal seam(s). However, not all lessees viil explore by
drilling, nor is it required. New exploration mechods are being
developed. Presently, drilling i{s the method used.

When exploration is done by drilling, the following should be required

of the operacor:

1. A comprehensive plan of operations as required by 30 CFR 211.
This plan should include:

a. A map shouing the locations of the proposed activicy (drill

hole locations) and the proposed access.

b. A detailed description 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 description of

the requirements for upgrading, reconmstruction, or
construction of the access roads.
(4) The time frame for the drilling program.

I (S) Surface resource protecti{on consideracions.

c. A reclamation plan.
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2. A log from each drill hole showing the iro;nd vacers encountered.
Daca will be compiled and subamitted by the company, giving depths
and lithologies where water is eﬁcoun:ered. An attempt will be
made to quantify amounts of water in the aquifers. Each actual
drill hole location will be accurately plotted on the base map or

appropriate overlay.

.

These daca, combined with the surface geologic and hydrologic data, will
aid to define the ground water system. This will be used to develop the
hydrologic monitoring system required by regulation, as well as to aid

in identifying possible impacts to surface water sources from undercining.

Selected holes may ﬁe required to be left open for periodic water level
measurements and groundwater sampling. These drill holes and intervals
of monitoring will be designated by Geological Survey upon the reviev of
the operating plan. Coordination between the Forest Service, Ceclogical
Survey, and the operator is required Eo determine a need for, and estab-

lishment of, hole locations and reclamation.

Mine Plan Aoproval .

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

the mining plan, a study and monitoring program to determine whac, if

any, effects mining will have upon other resource elements and land uses.
This plan or study program will necessarily include two phases; (1) escab-
listment of baseline data for existing resource and land use elements

from wvhich any change due to mining can be measured (see stipulacion ¢1),
and (2) establishment of study programs to monitor these resource and

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

of the mining (see scipulation 42).

1. Baseiine Daca Collecction

The Forest Service will require of the operator the following

specific data:
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Water - The location and identification, including a detailed
description, of vater sources. This should include the topog-
raphy, geolggy. use, flow, quality, and other daca as may be
necessary to define each vater source. Water sources which
will be inventoried include seeps, springs, wvet areas, natural
ponds, lakes, reservoirs, stock ponds, streams, and water
wells, on and within the avea of influence of the leasehold.
This would include a literacure search, compilacion of

existing daca, and a field search, investigacion, and des-

cription of each.

To aid in che location and identification of these water
Sources, color infrared aerial photography (CIR) of the pro-
Posed mine area and area of influence ggz be required. The
main purpose for the color infrared photography is to aid in:
(1) che location identification and description of all wacer
source points, and (2) the decection and monitoring of dead

or dying (stressed) vegetation due to subsurface mining

- activicies. -

Water sources, surface cracks, property corners, and other
points that are not used or tied to basic project control cay
be photo-identified in the field by direct or precise methods.

A description of the procedures using these two methods can

be found in the Appendix(v_@e).

It {s expected that the infrared photography will not be
required for all mine plans. The need for this photography

15 to be derermined by the Forest Service in consultacion

with and concurrence of the U.S. Ceological Survey and the

' Office of Surface Mining (OSM) on a site-by-site basis.
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Each vacer source shall be located ana plotted on the base
map or appropriace overlay, giving elevation, coordinates,
flov (gpm), and date flow was measured. The method used to
measure the flow must be described, f.e., weir, flov meter,
esctimaced, etc. See a. above. Measurements ideally should
be quarterly for a minimum of tvo years and preferably longer

prior to any significant mining.

It is recognized that some water sources cannot be measured
at these frequencies because of heavy snov cover, intermittent

flows, or difficulty of access to the area.

It i{s not a requirement that the targets or ground panels

- Tequired for the subsidence monitoring photography appear or

be visible on the CIR photography. The same scale of phocog-
raphy, (or degree of resolution) may not be required for
detecting or interpreting images as may be required for accurate
terrain measurements. Houever, there are several advantages
in maintaining the ground panels for visibility on the CIR
photograph{ and flying all photography at the same altictude or
scale. Cross correlation for interprecive comparisons and the

transfer of points and data from one set to the other are but

a few of these advantages.

If required, the CIR photography will be obtained with an
accepcable 9" x 9" format mapping camera vith an 8%" or 6"
focal lengch and single-lens-betveen-the-lens-shutter systea.
MMM Film
vill be Kodak Aerochrome Infrared 2443 (or equivalent) and
will be exposed with the proper filter and camera setting as
to provide the best péssibie image resolution and p%inc
quality. The flighc dates of the CIR photography will be
scheduled by individual project to obtain the optimum results
for vater and vegecacive decection and analysis. The nominal

or mean scale of this photography will not exceed 1:6000.
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Ceology - A geologic map on vhich will be shown the rock
formations, faults, folds, joint systems, dip and strikes,
landslides, and other significant geologic features is

required of cthe vperator.

Manmade Features - The location of surface and subsurface
features that wight incur damage by subsidence is required.

This would include pover transmission lines, property or land

‘corners, pipelines (water, oil and gas, etc.), oil and gas

vells, voads, dams, reservoirs, buildings, and other feacures
as may be present. Documenced descriptions, along vith
appropriate photographs, are required. The location of existing
major highways and proposed highwvays should be idencified.
Unless othervise specified, this information will be shown on

the original topographic and/or planimetric base.

Monumentacion - A network of monuments is to be established,
both over the mine or proposed mine workings and 1h adjacent
areas not expected to be disturbed (reference monuments) by
the wining operacions (subsidence). Each mine or proposed
mine area will require an individual control survey and
targecing plan to complement the topography, access, mire
layout, aerial photography coverage, and other coanstraincs.
The monuments vill be constructed as survey control points
for the subsidence, hydrologic, vegetative, and other moni-

toring scudy programs. The monuments will be located on a

coordinate 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 the

Scate plane coordinate system be used as primary control for

Reference the Appendix for target or ground _

10
’

all surveys.

panel configuration and dimensions.
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Q e. Surface Terrain - Initial, low altitude color or black and
wvhice aerial phocogtgﬁhy of the proﬁosed.iine area will be
flown ac a scale such that elevations to within one foot
vercically and horizontally (+0.5) can be actained by
photogrammecric me:hods.. This photography will be used for
constructing the initial baseline surface map upon vhich
potential subsequent surface subsidence will be measured and
recorded. It will also provide.the master base to assist in
documenting changes to vegetation, topography, geology, sur-
face structures, recreational, and land uses on the surface
over undermined areas. All other map data layers will be
registered to this base which will be constructed at a scale

of 1" = 10A°'.

L
S e

or L
See actached map specifications for symbols, etc. This map

@ 4 will contain the folloving:
- .

(1) Plotted horizontal positions of all control survey

~

monuments and elevations.
(2) Plane coordinate grid S000' intervals.

(3) Contours. Interval to be specified on a project by

project basis.
(4) Aerial photo centers.
(5) Paneled section and quarter corners.
(6) Planimetry and cultural features.
(7) Legend. ' ‘
(8) Water sources - streams, springs, marshes, wvet areas,
reservoirs and lakes.
9) Trangpor:acioq system including all existing travelways,
roads, trails, railfoads. etc. .
i (10) Crid ticks showing the horizontal position including

coordinates and vertical elevation of all terrain surface

(.3 ) points, read photogrammecrically.
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.‘ f. Vegetation - Vegctative and villdlife inventories are to be
conducted in areas subject to potential impacts. The inven-
tories will consist of on-the-ground transects. Data will be
presented in the form of a map overlay which will register to

~the master base. In most cases, the photography will be used
for delineacion of vegetative types and from which this data
will be photogrammetrically transferred to its respective

overlay.

The followving vegetative analysis studies will be established

for areas which may be affected or disturbed and will be

measured as:

(1) Permanent photo points and photo studies.

(2) Changes in plant species composition and vegetative

trends.
‘pb‘!§ o (3) Changes in ground cover density (changes in vegetative
. and licter cover).
(4) Changes in total forage production.
(5) Quantificacion by acre of all riparian vegetacion.
8- Visual Observation - Visual observation of surface effects.
Every oz ‘zoring plan wlll inciude an on-the-ground obser.c-
tion to document the existing (premining) condition of the

ground surface, at the proposed portal, access, and over the

proposed mine area (plus angle of draw).

h. Precipitacion Gages ~ Inscallacion of precipitation gages at
the mine site. A qualified hydrologist will supervise the

site seleccion and the inscallation of the gages.

i. Seismic Events - Natural seismic events. All such evencts
that may occur over mine areas shall be documented. It
would include a documentacion of each event, its magnitude,

m intensitv, epicenter location, date of occurrence, any

tesulting underground or surface disturbance, and its probable

intensity at the mine site.
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- Study Progranms for Resource Monitoring

' The Forest Service will require of the operator the following

specific monitoring plans:

Subsidence Monitoring ~ Color aerial photography will be
required initially for baseline data collection. Subsequent
flighes will be annual and will cover the area mined and the
area to be mined in the next 18 months (plus the angle of
drav) on the entire lease area, as may be appropriace.

A )0-percent overlap of flight lines and a 65-percent

overlap of photographs will be required. The photography
vill be flown at a scale that will produce elevations accurace
to vithin one foot (+0.5). Unless otherwise approved, the
nominal or mean scale will be 1:4800 for an 8%" focal length
camera and 1:6600 for a 6" focal length camera. The criteria
being that vertical photogrammetric measurements should be
obtainable to 1/104000 of the flying height. Both scales ard
respective focal lengths theoretically equal .}3 feec. The

vertical margin should allow for some residual reading errors.

Aerial photography will be evaluated each year for deteraining

the location and magnitude of subsidence. It vill be supple-

mented by surveys for subsidence evaluation.

The aerial photography will not only serve for subsidence
monitoring, but will aid in incerpreting and documenting
changes to vegetation, topography, geology, hydrology,

recreational uses, wvildlife use, range use, and surface

structures. Prints of the color aerial phoctography will be
furnished to the Forest Service by ;he operator of .the initial
flighc and of each annual flight as requested. “Pugged”
diapositives of the baseline flights will also be furnishec,

along with concrol coordinates as requesced.
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Monuments established for the initial flight will be properly
paneled each year prior to each annual flighi. For required

dimensions and suggested materials, see Figure -—.

Visual Observaction of Surface Effects. An on-the-ground visual
inspection will be made each year of the condiéion of the
ground surface above all underground mine workings (plus angle
of drav). This survey should attempt to locate, photo-identif
and document the presence of tension cracks, fissures, struc-
tural offsets, and obvious subsidence damage to buildings,
roads, powerlines, pipelgpes, railroads, dams, reservoirs, or
other features. The hydrologic monitoring program Qill assess
changes in spring flows, streams, groundwater levels, ectc.

Photographs, as well as wvritten documentation, will be required.

An annual field inspection of all unstable areas will be made
for evidence of reneved movement. Unstable areas would include
landsli&es. escarpments, etc. These will be documented with

photographs:, uri:tén descriptions, and maps.

A continued documentation of seismic events will be maintained
threughout the mine life. These data are available f:rcm

State and Federal agencies.

Hydrologic Monitoring - The monitoring for water quality and
quanticy will be of representative sources selected from the

baseline inventury. Time intervals and methods of monitoring

will be determined on a site specific basis. Representative

sources and specifics of the requirements for monitoring vill
be decermined by coordination of the operacor, Forest Service,

and Ceological Survey. Requirements for sampling, measuring

of flouvs, and testing are defined by the Ceological Survey
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guidelines. Those wvater sources not designated for decafled
monitoring within the affected area vhere subsidence might
reasonably be expected to occur will be visually evaluated

annually.

Frequent recording and quantification (where possible) of
water encountered in the mining operations will be required.
Sufficient measurements of major seeps of flows within the
mine should be made to decermine any treands in flowv and
quality. Location of the flow should be documented and a
description should be made of the geologic structure where
such vaters are produced. This would include such features

as faults, joints, sandstone beds, wet coal, ecc.

Mine water discharge must be sampled and analyzed as
required by EPA and State regulations. In addition, =ine
water discharge will be measured for volume, and the

moisture content of cthe 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 to be mined in the

next five years. Prints of the initial flight will be

furnished upon request.

The precipitation gages required by l.h. will be monictored
daily. Data will be furnished the Geological Survey and

" Forest Service . ::hly.

Vegetative and Wildlife Monitoring - The plots (on-ground

transects) established for the baseline inventory will be

~ permanently identified on the ground. They will be reeval-

uated at J- to S-year intervals throughout the mine's life.

Shorter intervals may be required at some sices. The data
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will be presented in the form of a map having a scale of .
1:4800. It would be expected that the aerial photography
would be used for this study and would serve as the base

map.

Visual and Recreation Monitoring - Monitoring of visual
Tesources will include a visual inspection at least annually
and more frequently if required. This inspection will {include
a photographic and map record, as well as written. It will
document the visual changes {n an area from installation of
mine facilities, roads, and traffic of these facilities.

Ic ﬁould address such items as portal areas, roads, conveyor
lines, streams, slopes, escarpments (i.e., rockfalls), slope

failures, excessively eroded areas, ecc.

Monitoring of recreation resources will include defining of
changes in an area's use by recreationists as is affected by
the installation of a coal mine. This would include fishing,
hunting, camping, hiking, etc. Of particular importance to

this monitoring program would be the affect of the increased

truck traffic on the roads.
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* om

LEASE READJUSTMENT

Rentals, royalties, and other conditions of the lease are subject to read-

Justment at the end of the primary-term of 20 years, and at the end of each

following l0-year period. The Bureau of lLand Management and the U.S. Geologics)

Survey, in cooperation with the Forest Service, are required to prepare an

Environmental Asgessment Report/Technical Examination. Stipulations may be

added which bring the lease into conformance with surface management planning

or octher legal requirements. Moniroring programs, because they are part of

the =mine plans, will be implemented or modified as needs are idencified, and

will generally not be part of the lease readjus:uenc process.
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RECLAMATION/MITIGATION

At this point in time, it is difficult to suggest any mitigation of impacts
or reclamation of atcas that are impacred by undermining, since we can only
assume those lmpacts and their effect. Mitigating measures will be contin-
gent upon the findings of the program. As data is colléc:ed..uechods of

micigation and reclamation will be formulacted. This will be done in coop-

eration with the OSM and other agencies as required.

Since significant subsidence is expected to occur after final mining, the
Forest Service will require continuance of pertinent programs until such
time that it is determined the program is no longer needed. This time

period will be a result of data evaluation and information froam not enly
the specific mine involved, but as a result of data from several sources.

The time period will be escablished by the Forest Service, Geological

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

All data accumulated by these monitoring programs will be used to mitigate
impacts to resource elements of the National Forest lands and to update the
Forest's land management plans, and to provide source information for pro-
cessing new leases and/or nev mining proposals and operations. The programs
wvill be congruous with all present and future management plans. Changes in
resource values and emphases will also have bearing on the intensity of
these programs. Flexibility of these programs and their implementacion is
important in the management of the Forest. The Forest Service will, there-

fore, recommend modification of the monitoring programs &S necessary.

This monicoring plan will be evaluated and updated as frequently as needed
by the Forest Service, in cooperation with the Geological Survey and
Office of Surface Mining, in response to the data generated and to changes

in management policies and direction.

" A problem to monitoring is access to surface areas, particularly on private

land. .
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f%. DIRECT AND PRECISE METHODS FOR PHOTO IDENTIFICATION

If size prohibits the direct {dentification, a small diameter image point read{ly
identifiable on the photography is used for a compass bearing and distance tie to
the vater source. Small pinholes in the photo emulsion surface are used to idencify
the image point selected (reference Figure 1l).

g t ©
WATER W -
SOURCE — 5 ~ 289 °

Figure 1 =

\

IMAGE POINT

Figure 1. Cowpass bearing and distance. Note that the bearing is froam
the property corner to the image point. If horizontal distance exceeds
400 feet, the precise identificacion procedure should-be used (reference

Figure 2).
IMAGE
POINT #1 (D IMAGE
'ﬁ POINT #2
: % .
e) :
\\\:3
- - LTEM TO BE LOCATED

Figure 2 - Precise Identificacion Tie

In Figure 2, both image points must be pinpricked on the photograph.
Horizontal and vertical angles are observed from X to image points 1 and 2.
Horizontal and vertical angles are observed from image poinc #1 to X and
image point f2. Horizontal distance is measured betwveen image point 1

and X. Regardless of the method used, a sketch (and description of image
points and item being located) on the back of the photograph are essencial.
Boch methods of {dentification provide for accurate photogrammetric
transfer to a base map. If water sources or other items required to be
plocted on a base map are tied horizontally to the photo control necwork
their positions may be scaled on the base map from coordinate values. In
the event color infrared photography is not required or available, the
phoco-identification will apply to existinmg project photography.




Q B. " PHOTOGRAMMETRIC MAP COMPILATION

DESCRIPTION :
» t
1. This vork shall consist of compiling a topographic map and/or "reading" a series
of points frgn aerial photographs in accordance with these specifications,
including labor, equipment, materials, :and incidentals necessar} to complece
the vork. The initial area to be mapped shall be the area to be mined in che

next 18 monchs (plus angle of draw) on the entire lease area as appropriace.
MATERIALS
2. Base sheets for both the original base manuscripts and the overlays shall

be polyester base film betveen 0.004 inch and 0.007 inch in thickness. Paper

prines of the final drafred map sheets shall be 16 pounds or heavier stock

f.) paper.

REQUIREMENTS

3. MANUSCRIPT MAP REQUIREMENTS. .Hanuscrip:s shall be compiled as follows:

a. Coordinace Grid Ticks. The plotted positions of each plane coordinate
grid ctick shall not vary by more chan 0.01 inch from the true grid
posicion. Grid ticks shall be plotted at 5 inch intervals. A north

arrov indicating grid north shall be shown on each sheect.

b. Scale and Contour Interval. The scale and contour interval shall be

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

bf‘

c. Mactch Lines. Macch lines and reference numbers shall be provided pd’

that each map may be accurately joined to those wvhich are adjacent.




INY
S

DN
)

. o

Sheec Layout. Each sheet shall be numbered {n the border area {n each
qf the four corners. The numbers shal} be approximately 0.5 {nch high
and shall be encircled. A label uhich:includes Forest name, project

name, date and scale shall be placed ié the margin at the lover righc

hand corner of each sheet.

Concrol Points. All control points shall be plotted and labeled
including: horizontal and vertical control points, pass points, tie
points, and construction survey control points when required. The

principle point of each photo shall also be plocted and labeled.

Planimetric Features. All planimetric features visible and idencifiable
on the aerial photos shall be shown. Planimetric feature symbols shall

conform to Figure . Planimetric features not shown on Figure 195T

shall be drawm to scale and labeled.

All contours shown shall be compiled using a

Every fifth contour shall be a heavier

Topographic Features.
stereo plotting instrument.
weight line. The elevation of every fifch contour ;hall be shown in

tiers approximately 10 inches apart.

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

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

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

each end of a bridge, on centerline at road intersections, and ac

locations vhere incerpolacion from contours will noc give true elevacions

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

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

weights, sh111 be lefec.
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4.  FINAL MAP REQUIREMENTS. Except for sheet layout the final map sheets shall

aeet the nanuscrip: ®ap requirements. In addition, the final map sheets

shall meet the following requirements.

Sheet Size and Layout. Sheets shall be the size specified in Special
Project Specifications. Each sheet shall have a border and title

block in the lower right hand corner.

A ticle block and bar scale shall be shown on each final map sheec.

The title blocks shall include the following statements:

(1) Date of Photography, scale of aserial photography and scale at

which map wvas compiled.
(2) Scatement of datum basis of map grid and elevation.

A small scale, correctly oriented, map sheet index shall be shown on
ea;h map sheet. The index shall show all sheets and their numbers.

The sheet upon which the {ndex is located shall be crosshacched.

Drafring. Final map sheets shall be either scribed, or drafted with

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

for all sheets.

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

Lettering shall not be done freehand.

5. MAP ACCURACY

Topography. At least 90 percent of all elevations determined from

contours sHall be within 0.5 contour interval of true elevation, and

all elevacions so determined shall be within 1.0 contour {nterval of

true elevation except as follows:
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(lf Where the ground is obscured by brush or tree cover, contours
'lhall be plotted from the stereoscopic model, making use of
‘spot elevations measured photogrammetrically in places where
‘the ground is visible. In these areas, at least 90 percent
of the elevations determined from contours shall be within
1.0 contour interval of true elevartion. All elevacions so
~deterumined shall be vwithin 2 contour intervals of true elevation.

Contours within these areas shall be shown as dashed lines.

(2) In densely wvooded areas vhere spot elevations cannot be determined,
contours shall not be dravm. They shall be outlined and labeled

"ground not visible" or "GVN'".

Spot Elevations. At least 90 percent of all spot elevations shall be
within 0.25 contour interval of true elevation. All spot elevations

shall be wvithin 0.50 contour interval of true elevation.

Planimetric Features. At least 90 percenc of all well-defined plani-
metric features such as structures, paved roads, intersections, etc.,

shall be within 0.025 inch of chéir true position. All shall be within
0.050 inch of thefir true position.

Coordinate Crid Ticks. The plotted position of all coordinate grid
ticks shall not vary by more than 0.0l inch from their true grid

position.

Horizoﬁ:al Control. The plotted position of all horizontal control

points shall not vary by more than 0.01 inch from their calculated

position.

Acceptance or rejection of the map or portions thereof will be the responsi-
Tk

bilicy of the leasee and based on whatever means they feel necessary to

perform (generally field survey methods).
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MAP ACCURACY TESTS. The Forest Service may elect to evaluate map accuracy
and precision based on & sample of test points. The test points will be

randomly selected models and representative of the feature being tested.

The position aqd clcvaEion of testc points vill be determined by the Forest
Service using photogrammetric or ground survey methods of equal or better
Precision than those used for map production. Discrepancies will be
Calculated between the test values and map values. Statiscical methods of
hypothesis testing will be used to determine if the mean and standard

error of the sample of discrepancies indicace that map accuracy tequiremencs

\
have been met. R !

-4t

ot v v
. R P
The values listed on Table’l95-1 will be used to determine 1f the mean and
standard error may be reduced by assuming a horizontal displacement not to
exceed 0.025 inch. Tests for accuracy will apply oaly to the models in

wvhich tests were performed.

All required materials or suitable duplicate thereof will provided to the
Forest Service as requested to insure and assist in the successful

implementacion and continuation of this program.
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SHEET LAYOUT DIAGRAM, FINAL SHEETS. ORIZNT TO
SHEET BEING DRAFTED, CROSS HATCH SHEET ON DIAGRANM,

o~ -—e- & UTILITY POLES.

- s =" \J" TRANSMISSION LINES & TOWERS

® ' '~ MANHOLE 3/32 INCH CIRCLE w/3 DOTS
= .' DRAINAGE INLET SHALL SQUARE w/3 LINES
+ot ~ FIRE HYDRANT L
, 11 Zks===== WcADNALL, HOWL w/PIPE, LABEL OKLY TO CLARIFY
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A <£f( INDIVIDUAL AND GROUPED TREES, BRUSH GROUND COVER
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(OCKE, > . ROCKS (LABEL)

Tank D () TANK (LABEL)

: _FIRE HYDRANT - FH

; FLAGPOLE - LABEL - FP
‘ o PULLBOX - PB

WELL - WELL ,

ETC. LABEL TO CLARIFY . .

3 i ALL 1/16 INCH CIRCLE

Figure }B;-/i"-Q Photogrammetric Map Symbols
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RAILROADS - 50 SCALE OR LARGER
100 SCALE OR SMALLER

FREEWAY SIGNS

SIGNS
-SMALL STREAM

LARGE BODIES OF WATER. WATER LEVEL AS SHOWN.
CROSS HATCH APPRQOX. 0.25 INCH IN AROUND EDGE

CONTOQURS SOLID LINES IN OPEN AREAS. 1.0 JNCH DASH
LINES UNDER TREES AND BRUSH WHERE GROUND IS
08SCURED, BUT WITH OPEN SPOTS. WHERE GROUND IS K<
VISIBLE AND THERE ARE NO OPEN SPQOTS, DO NOT DRAW
COHNTOURS. LABEL GNV. USE TICK MARXS AND SPOT
ELEVATIONS TO INDICATEZ DEPRESSIOMS.

BUILDING. LABEL ONLY TO CLARIFY. SHOW MOBILE
HOMES THE SAME. DO NOT SHOW TRAVEL TRAILERS.

- PORCH, CARPORT, PATIO

EDGE OF CONCRETE OR ASPHALT TRAVELED WAY. 0.5 INC
‘DASH.

EDGE OF SHOULDERS TURNOUTS, PARKING AREAS 0.5 [NCE
DASH.

ASPHALT DIKE (LABEL)

: . Fiqure 185=T -- Photogrammetric Map Symbols
>
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“ “EaRTm EDGE OF AGGREGATE OR EARTH TRAVELED WAT. 0.25 INCH
‘- DASH LABEL TO CLARIFY.

TAa, TRAIL OR WHEEL TRACKS. 0.25 INCH DASH. LABEL TO
UL _~ - CLARIFY.

‘ "LINCH + LJ(//
¥ A FENCE & GATE. o

—A A RETAINING WALL. "V~ TOWARD HIGH SI10E
) . GUARD RAIL POSTS - PLOT AT SCALE
o
\  CONncC ‘\ BRIDGE SHOW RAIL AND ENDS OF BRIDGE.

MISCELLANEQUS PLANIMETRY LABEL TO CLARIFY.

T -
e NOTES: 1. A1l maps 1:1200 and larger shall be drafted with two
line weights.
SCRI8E INXK
a. Fines0.010 inch 200 Rapidograph or equ81

b. Heevys=0.016 inch § 2 Rapidograph or equd

"For maps smaller than 1:1200 use:

2000 Rapidograph or equal

a. Fine=0.006 inch
20 Rapidograph or equal

b. Heavey=0.013 inch

: 2. Map lettering shall be size 100 Leroy caps Or equal.
shall be 120 Leroy caps ©

Excent for proper names which
gqual with fine pen.

2 .
fFigure 1957 -- Photogrammetric Map Symbols
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PHOTOGRAPHIC TARGETS (GROUND PANELS)

The pre;ision required in large scale mapping projects using photo-
grazmetrics methods, requires an exact correlation batveen the photo-
graphy coverage and a significant number of selected points or monumencs
on the ground for which X, Y, and Z coordinates are accurately measured
and escablished by ground survey methods. These points are usually

~ station markers in the ground in solid rock or on a permanent concrege-
Cype structure where the points, once measured, will be well presefved
for recovery and use whenever needed. Placement of a target centered
on the monument or scation marker so it vill appear as a vell-defin%d
concentric image on the aerial photographs is essential (see Figure é').
These targets should alsc be placed on all supplemental control points
required for orientation of the aerial photographs in photogramzetric
instruments for forming stereoscopic models to scale and elevation for
accomplishing the required measuring and wapping. Targets should also,
be placed on pertinent Survey monuments on the boundaries of all affecced
properties including Township and Range, Section and quarter cormers.
Predecermined points on which photogrammecric measurezents will be
made Co establish surface bareline information may also require tar-
geting, however, these will not require permanent monumentation. In
this case, capped rebar in the center of each target will be adequate.
Property corners not used as basic control may be targeted with only

3 legs of equal spacing using the same dimensions as shown in Figure 3.

Care should be taken where possible to place control and targets in open
8Tess where they will not be obscured by ground cover and/or shadows. In
some cases, this may not be possible and clearing will be required.

Figure ﬂgillu;:rnces the approximate clearing criteria. Experience has

shown that the darker center of the target provides better contact for

"readabilicy",
i
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FIGURE ] ~=.Recommended target configurations and dimensions for
Placement on station markers. Recommended material is Criffolyn

Type 65 black and vhite matte finish or equivalent.

—> fe—

Y

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

W = width of leg {n inches = 1/60 photo scale expressed in feet to
inches. Example: 1:4800 = I" = 400' + 60 = 6.7.

Note: Allovances should be made in vidth and length for "hem" or double
thickness 1f spikes are used to hold down target. Additional
vidth and length should also be used {f rocks are necessary
to hold down target or if targets are placed on steep sideslopes.
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Subsidence and Hydrologic Monitoring
1985 Photography Cost Escimate -

.

Alrcraft and Piloe (Color and Color IR) o
Farrying Time Hrs. @
Photo Time .° Hrs. @

$
$ ,
v S
Subtocal (r 3 /5""
Photo Crev (2 Mambers for Color and Color IR)

Salary Hrs. @ $
Overtime ’ Hr. Luach @ S N A
Subtotal

Transportation (pilot, crew, and equipment between the airport
and official station)

Day @ $
Photography K S l.cv : 24 5 152 . 5:/ 36 -
. L.a.be,l-ls .\a\\._g A aas S0~ - A p
Color . 24 Exposures @ § 2 /J ezd 5 | ..7_' o L
24 Princs @ 322 /Jed Z_A' o
) 2 /. Filo Positives @ /O /€3 24 0": .
| set ColoSubeocal (45 §:z7 }
Color Infrared* 2 4 Exvosures A 7208 & $ /¢ 8"::
. o
Prints @ 342 /ed S, / 2.0& ~
lset C(R sweoear (24 0
. : . \'
Per Diem (2 days, 2 people, $50/day/perscn) P_J\_g YZ,LQA ‘—wv'\ . $ (25-00 J
) | . Actual Total $ _Lg_é 5°°
/Rounde; Toczal $ 1450 C—'-C—

(ot 2 seds coc
e s — ‘ P

® :
Includes film jprocessing, B/W inspection prints, and one set of
color prints (additional princs $3.00 each).

2 f_"\‘r-\‘\c; ' ~ Yes
— . dl—— e
ColLor 1=e= Colet I
N
{r

|
= tanged s vt-‘?(u”“i"‘ .




(J- " GROUND TARGETS FOR
® ~ CONTROL SURVEYS

'RECOMMENDED DIMENSIONS

Splkes (X)
(Adjust size when
using rocks)

‘When using “black one side
white other side” material,
allow for twists In totq] length_

Allow for W

cuffon T
Pnozl;t:cliges | Rebar or stake
width In center or place

ol |
(N o |

| over existing
monument

{ J

T = Total Length (In feét) |
= 1/50 Photo Scale (ft to 1 ) |
le. 1:6000 PSR =1" =500’ + 50 =10"-12'

" W = Width.of Leg (In Inches)
= 1/60 Photo Scale (ft to 11n)
le. 1:6000 =1"=500" + 60=8.3"-12"

© Terraln, cover and reflectance characteristics of sur-

face material affect pt. reading accuracy of targeted
control station | : :

"~ ® Record of loc_arlbn (photo 1.D./Image pt. tie)

(®  °® Maintenance "

® Roll 'srock, pre-cut and/or prefabricated mater! ! and
targets available from commerclal sources '




GROUND TARGET
PLACEMENT GUIDE
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