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PREFACE

Because of the technical nature of this report, the basic
content will be of interest mainly to the technically-oriented reader. For
those wishing to omit technical details, a review of the following sections
will provide a useful summary:

Introduction (p. 1), Water yield increase analysis procedure (p.
1), Watershed response rating system (first paragraph p. 2), Conclusion (p.
9). In essence, there are three major points to recognize in relation to the
water yield increase analysis procedure. Firstly, it is a valuable, practical
tool for assessing the potential impact of logging on annual water yield
and the ability of the stream system to tolerate changes in water yield.
Forest hydrology research and experience are brought to bear on a
management problem in an objective and straight-forward manner.
Secondly, further research and field testing are required to develop
appropriate input data for its proper application in British Columbia.
Thirdly, the services of a forest hydrologist or team of hydrology and
forestry related specialists are needed to ensure that the procedure is
used and its results are interpreted correctly.
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ASSESSMENT OF U.S. FOREST SERVICE WATER YIELD
INCREASE ANALYSIS PROCEDURE

INTRODUCTION

This report presents an assessment of the water yield increase
analysis procedure developed by U.S. Forest Service hydrologists in Idaho
and Montana, in relation to its application in British Columbia. The main
concern here is with the computer program described by Isaacson (2) and
input data required for its successful operation. A Fortran listing of the
computer program was obtained from J.A. Isaacson, hydrologist with the
Idaho Panhandle National Forests, adopted to run on the PDP-11 computer
at the Pacific Forest Research Centre and implemented using U.S. test
data. The program was then run using data for upper Arrow Creek
watershed, located near Creston, for a comparison of results with those
obtained by Hetherington (1) for the same watershed. The results of this
analysis plus an assessment of program input data requirements, available
data limitations and research and field evaluation needs follow. It should
be stressed at the outset that successful application of this water yield
increase analysis procedure and interpretation of its results, requires
considerable input and direction from a forest hydrologist or a team of
hydrology plus forestry-related specialists.

WATER YIELD INCREASE ANALYSIS PROCEDURE

The water yield increase analysis procedure is a fairly
comprehensive method for evaluating watershed hydrologic response to
man's activity on the land as illustrated by Figure 3, in Appendix 1. It has
two basic components: namely, a watershed response rating system which
determines an allowable or acceptable water yield increase limit, and a
computer program which derives water yield increase amounts for
specified treatments (eg. clearcutting) and utilizes the increase limit
value to evaluate cutting rates.

This analysis procedure has been designed as a practical tool to
assess past, present and future logging effects on annual and monthly
water yields from watersheds having snow melt hydrographs. It was
intended for application to third-fifth order drainages but there is some
indication that it is also applicable to second and possibly first order
drainages. It attempts to bridge the gap between forest hydrology
research and applied forest management. Some aspects of the system are
quite simple, even crude. Complex physical processes and analysis
‘techniques have been condensed to indices or graphs to make the
procedure practical and easy to use. Some of the assumptions used were

' based on the experience of the developers and may be questionnable to
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those of us without similar experience. However, the real test lies in
application and field verification of the method. The U.S. hydrologists
who developed the water yield increase analysis procedure are confident
that the results are reasonable approximations of reality. At the same
time, they recognize that the procedure and its results are only quides
which require appropriate and knowledgeable use and interpretation to
avoid blind or unreasonable application.

Watershed response rating system

A detailed description of the watershed response rating system
is given in Appendix 1. A prime objective of this rating is to develop
timber harvesting guidelines related to acceptable water yield increases.
The authors stress that guidelines for such increases must be set on an
individual watershed basis as each drainage is unique. Ideally, a variety of
specialists should generate input to the guidelines such as forest
hydrologist, soil scientist, silviculturist, forester and ecologist. Careful
field reconnaissance and evaluation should be undertaken for each
watershed to be analyzed. Guides for three streamflow parameters are

4 considered; namely, average annual yield, highest average monthly yield
(peak flow), and maximum channel impact period. As the calculated
volumes of the latter two parameters are dependent on the first, attention
is focussed here on changes in annual water yield.

In Idaho, an average of 10% increase in average annual yield
for 3rd to 5th order drainages has been used as the basic limiting factor
(2, 6). The assumption is that when the average annual flow is exceeded
by more than 10%, stream channel damage will begin to occur. This value
was derived from on-site inspections for accelerated channel damage and
-analyses of streamflow records in terms of departures from the mean. In
fact, the value of 10% is only an average and calculated increase limits
ranging from 5 to 17% have been used depending mainly on stream channel
condition and soil stability as described below (2). The watershed response
rating system is the process followed to drive an appropriate water yield
increase limit.

This process involves field and map inventories to evaluate six
criteria which are first combined to give a potential watershed damage
rating. This rating is then used to determine a water yield increase limit
value. One of the main criteria is stream channel stability. The U.S.
Forest Service has developed a Stream Reach Inventory and Channel
Stability Evaluation procedure which is used to drive a channel stability
rating (3). In British Columbia, the Resource Analysis Branch, Ministry of
the Environment, has developed an Aquatic System Inventory procedure
which incorporates some of the elements contained in the U.S. approach
(5). It would seem logical that the B.C. system should be used to take
advantage of data already collected, to permit filing of data in the
Provincial data bank and to promote a consistent approach within the
Province. To do this requires comparative field evaluations to assess the
extent to which the Aquatic System Inventory procedure evaluates
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channel stability and to modify or adapt it as necessary.

Two other important criteria are surface erosion hazard and
mass wasting hazard. For some areas in British Columbia, soils maps with
these hazard ratings have been prepared as is the case for the Arrow
Creek watershed. If such hazard rating information is available it should
be suitable for the analysis. From discussions with a soils specialist with
the Resource Analysis Branch, it appears as if preliminary hazard
interpretations have been completed for most of the West Kootenay area
and a small portion of the East Kootenay area.

Two additional criteria are recovery potentials of land and
streams, that is, the ability of site or stream to recover to an acceptable
condition following treatment. The land recovery potential rating
considers both habitat type, to which a risk rating is simply assigned, and
microclimate change, the evaluation of which is not clearly described and
needs to be clarified. The stream recovery potential rating is based on
three criteria: stream channel stability, channel materials-gradient and
depth of stream channel material to bedrock. This information would be
derived from the field inventory and a risk rating assigned to each
category.

The final criterion is a road impact index which is simply the
road density (acres of road/watershed area) multiplied by the number of
stream crossings. This index is also assigned a risk rating. While type of
road is not specified, it would be logical to include all road types (main
haul roads and skid roads) plus landings and fire guards in deriving this
index.

The ratings for all criteria are combined to give a composite
watershed damage rating. Both ON-SITE and OFF-SITE ratings are
derived. However, only the OFF-SITE value is used to determine the
water yield increase limit from the graph (Fig. 6) presented in Appendix 1.
This graph also has provision for using only the stream channel stability
rating to determine the water yield increase limit.

Water Yield Computer program

A FORTRAN listing of the water yield computer program as
modified to run on the PDP-11 computer is given in Appendix 2. This
program will require little further change to run on IBM or other large
Provincial government computers. A description of the program and its
use is provided by Isaacson (2). The objective here is to briefly describe
what the program does, input data requirements and the results of a
comparative test.

The program will determine the following information for
previous logging activity or watershed disturbance (existing conditions)
and/or proposed logging activity for a given watershed or by subdrainages
within a watershed:
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. Existing equivalent clearcut acres (ECA) by habitat type.

Annual Water yield increase volume in acre-feet by habitat

type plus the total increase.

Water yield increase as a percentage of total annual runoff,

Monthly distribution of water yield increases.

Hydrograph of mean monthly water yields (discharges) for

Base, Past Treatment and Post Treatment conditions.

Increase in peak monthly flow in percent and acre-feet.

Probable allowable acres in equivalent clearcut condition

under a certain percent allowable water yield increase (as

determined from watershed response rating evaluation).

&. Sustained cutting rates by habitat type based on the given
percent allowable water yield increase.

9. For any specified cutting rate (acres/year), the year by habitat

type in which the allowable water yield increase limit is met.

N =
.

.
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The program first accounts for past activities, if any, and then
deals with proposed logging. A number of options are available. The
simplest case is the computation of water yield increase resulting from
logging one area in one year in a given watershed. The maximum impact
plus recovery (return to pre-logging water yield) with time can be derived,
although the validity of vegetative recovery curves used in the program
may be questionnable as noted in the next section of this report. The
program will also compute the accumulated water yield increase resulting
from logging in a watershed over a number of years, incorporating the
effects of vegetative recovery. Computations can be carried out for
individual subdrainages and summed to obtain the combined effect on
water yield increase from the total main watershed. The Idaho version of
the program was modified slightly to allow assessment, without summing,
of the maximum effect on water yield increase of a number of different
cutting options on the same subdrainage without having to re-enter basic
watershed characteristics for each option. This change is described in
Appendix 3.

The program is interactive in that it poses questions to be
answered by the operator. However, it is simple to use and the operating
time is short. On the PDP-11 computer, actual computer operating time
to obtain a complete analysis and printout for one set of cutting options
on one subdrainage took between | - 2 minutes. Once the input
parameters and data for the program have been developed by appropriate
specialists, the program itself can be run by trained technical staff.
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Input data requirements

1. Name and area of subdrainage and main watershed.

2. Weighted average subdrainage elevation - obtained by planimetering
from contour maps.

3. Areas covered by habitat types for which there are 9 classes obtained
by planimetering from forest cover maps, forest ecosystem type
maps or aerial photographs.

4. The following runoff data, key information which is sadly lacking
for smaller and high elevation drainages and represents @a major need
for field measurements:

a. Total annual runoff .for the subdrainage. The program description
specifies mean annual runoff but a value for any given year could
be used. :

b. Data which will permit the program to derive a runoff value for
any elevation within the subdrainage.

Either of two options may be used:
i. The program contains a precipitation-runoff curve developed
from data for a range of watershed sizes in the north western
States. Annual precipitation totals at the lowest and highest
elevations in the subdrainage must be supplied. If this option
is employed, the total annual runoff value should be taken
from the curve in Isaacson's report (2) using mean basin precipitation.
ii. A runoff-elevation curve having up to three straight segments
and including lowest and highest elevations can be supplied.

c. Base hydrograph data or monthly distribution of subdrainage streamflow

as a percentage of the annual total.

5. Information on past and/or proposed logging activity including type
of treatment, mean elevation, aspect, area and habitat type of treated
area, year of treatment and percent crown removal.

6. Percent increase limit for average water yield.

7. Year to which watershed status is to be projected and desired cutting
rate if option 9 is wanted.

An example of a program run is given in Appendix 4, including input
data forms and output results.

Data development needs for British Columbia

To apply the program in British Columbia, it is first necessary
to relate forest cover types on provincial forest cover maps or more
detailed forest ecosystem types, if available, to the habitat types given by
Pfister et al. (4) and hence to hydrologic recovery classes (2, 6).
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The next and more significant problem is to derive appropriate
precipitation or runoff data for the watershed in question. Option 1
requires actual precipitation (and snow course) measurements at
appropriate points within or adjacent to the watershed, or a precipitation-
elevation relationship developed from regional data. The Resource
Analysis Branch has developed such a relationship based on data from
many areas in the province. More local precipitation measurements,
particularly at higher elevations,and development of precipitation-
elevation curves based on local or regional data are required.

Such curves are only the first step however, as derivation of
runoff values is the ultimate objective. A precipitation-runoff curve
devloped in the United States in incorporated in the computer program.
As noted below, runoff values derived from this curve for Arrow Creek
appear to be far too low. Concurrent measurements of runoff from high
elevation drainages and precipitation are needed to develop precipitation-
runoff and runoff-elevation relationships for British Columbia watersheds.
With adequate runoff-elevation data, the use of precipitation data could
be bypassed using option 2. In the United States, the Soil Conservation
Service produces maps showing isolines of runoff at various elevations,
which facilitates extraction of runoff values for use in this computer
program.

Measurements of streamflow from higher elevation areas are
also needed to obtain representative hydrograph distribution of flow at
higher elevations for adequate assessment of logging impact on peak
monthly flow.

If the effects of past activity are to be assessed, then some
historical file research plus on-site field inspection will be required to
determine what took place, when it took place and the actual extent of
vegetative recovery.

Finally, the sustained and desired cutting rate program options
are based on vegetative or hydrologic recovery curves for each habitat
type contained in the program. The option also exists of superimposing a
fixed recovery value in terms of percent reduction of original water yield
increase. Some research will be required to determine the
appropriateness of the recovery curves for British Columbia conditions
and to identify or establish hydrologic recovery relationships for the
various habitat or ecosystem types in British Columbia.

Comparative test using Arrow Creek data

In a previous report,Hetherington (1) evaluated the effects of
harvesting in upper Arrow Creek watershed, a second order drainage near
Creston, on water yield using a detailed water balance approach. The
harvesting options considered were clearcutting 7.7%, 15% and 25% of the
drainage area, 30% and 50% partial cutting of the same percentage areas,
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plus 30% and 50% partial cutting to obtain the same volume of timber as
for the clearcutting option. The approach taken was to estimate snow-
pack redistribution based on research results reported in the literature,
apply temperature-index snow melt equations, estimate soil water-holding
capacity, evapotranspiration and precipitation, and to do a monthly water
balance analysis. The U.S. Forest Service ECA curve was used in the
partial cutting calculations (6). For clearcutting, the analysis indicated an
on-site increase in water yield of approximately 40%.

In the U.S. Forest Service water yield program, on-site water
yield increase calculations for clearcut areas are based mainly on the
assumption that the increase varies between 35% and 45% depending on
elevation. These percentages, based on research data, were obtained by
summing estimated increases due to reduction of transpiration losses
redistribution of snow and reduction of interception losses. This approach
is much simpler than the detailed water balance analysis, but for Arrow
Creek data the resulting on-site water yield increase factors turned out to
be very similar in magnitude for both approaches.

Table 1 presents the results of the comparative analysis in
terms of computed increased water yield as a percentage of total annual
yield for the different harvesting options. Column 2 gives values derived
from the arrow Creek water balance analysis (1). Column 3 gives values
computed by the water yield program using runoff-elevation data
estimated for upper Arrow Creek and supplied to the program. Column 4
gives values computed by the water yield program based on Arrow Creek
precipitation-elevation data and the precipitation-runoff curve contained
in the program. An example of the computer printout of results for the
clearcut 7.7% area cutover using runoff-elevation data for Arrow Creek
(Table 1, line 1, column 3) is given in Appendix &.

For clearcutting, the percentage yield increases derived by the
computer program using supplied runoff-elevation data are very close to
those determined by the water balance anaylsis. The percentages
obtained using precipitation data (column 3) are a little higher but still
similar in magnitude. The precipitation-runoff curve in the program gives
4 considerably lower absolute value for annual runoff (5156 acre-feet
versus the actual estimate of 9675 acre-feet). Hence, this curve would
not be suitable for providing absolute values of water yield increases for
Arrow Creek and possibly for the general surrounding region. However, if
the objective is only to obtain a relative estimate of the effects of
different harvesting options on water yield, then the percentage values
obtained using the precipitation-runoff curve in the program would appear
to be suitable for this purpose.

The comparative results for the partial cutting options are a
little more variable than for clearcutting, but the percentage values are
still close in magnitude. Given the crudeness or uncertainty in the
assumptions and in the runoff or precipitation data estimates, the results
from both approaches are sufficiently close to consider either equally
applicable or representative for both partial and clearcut harvesting.

no-..8
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TABLE 1

Comparison of water balance and water yield computer program
water yield increase percentage values for
Upper Arrow Creek Watershed

Harvesting water water yield computer progra
Option balance Runoff Precip.
(% area cut)

Clearcut
7.7% 2.23 2.27 , 2.31
15% 4,36 4,63 4,96
25% 7.41 7.57 7.94

30% selection cut - same area as clearcut

7.7% 0.54 0.51 0.53
15% 0.79 0.86 0.92
25% 1.93 1.25 1.29

50% selection cut - same area as clearcut

7.7% 0.85 1.05 1.11
15% 1.58 1.99 2.12
25% 3.20 3.14 3.28

7.7% 0.93 1.33 1.39
15% 2.01 2.43 2.55
25% 3.16 4.19 4.22

7.7% 1.70 2.04 2.12
15% 3.47 3.89 4.07
25% 6.02 6.43 6.74

1 results using supplied runoff-elevation data
2 results using precipitation-runoff curve
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CONCLUSION

The U.S. Forest Service water yield computer program has
been successfully tested and adapted to run on the PDP-11 computer. A
comparative test has shown that computer program results for upper
Arrow Creek are very close to those obtained using a more detailed and
time-consuming water balance analysis. With adequate input data and
proper interpretation of results, this computer program or, rather, the
complete water yield increase analysis procedure constitutes a valuable,
practical tool for assessing the potential effects of harvesting an annual
runoff or water yield. The next steps will include development of an
adequate data base as noted below, and field checks of results of
application of the analysis procedure for specific watersheds which have
been logged. One should keep in mind, also, that any procedure such as
this one should be under continued development to incorporate new
research findings and take advantage of experience gained in its use.

In this report several data, research, field evaluation and data
development and interpretation needs for proper use of the water yield
analysis procedure in British Columbia have been pointed out. In summary

these are:

L. The services of a forest hydrologist or team of hydrology and
forestry-related specialists are essential. It is important that
field evaluations be carried out for each watershed to be
assessed.

2. Comparative field evaluation of B.C. Aquatic System

Inventory and U.S. Forest Service Stream Reach Inventory and
Channel Stability procedures.

3. Development of regionalized runoff-elevation, precipitation-
elevation and precipitation-runoff relationships. For this
purpose more measurements of precipitation and streamflow
at higher elevations are required.

4, Assignment of forest cover types or forest ecosystem types to
hydrologic recovery classes comparable to those used in the
water yield program.

5. Research to establish hydrologic-vegetative recovery
relationships appropriate for British Columbia forest cover,
habitat or ecosystem types.
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APPENDIX 1

WATERSHED RESPONSE RATING SYSTEM 1/

INTRODUCTION

The quantity, quality and timing of flow in a watershed is largely
dependent upon the summation of the climate, various landforms, stream
systems, soils, geology, vegetation patterns and past resource
management activity. An analysis of the "hydrologic response" of certain
watersheds to climatic events and man's activities on the land can help
determine the magnitude of potential changes in the quality and quantity
of water produced from these watersheds.

There are numerous factors to be considered in predicting the watershed
changes due to timber harvest, road construction, or other related
developmental resource management activity. The main objective of this
watershed response rating system is to:

1. Determine the risk and magnitude of damage potential for both on-
site and off-site watershed conditions.

2 Adjust the allowable water yield increases of various watersheds on
the basis of existing watershed conditions, past activity and
inherent stability or instability of these drainages.

3. Develop a technique which will provide a systematic, consistant
comparison between various land and stream units into an overall
"condition" or "response" for first to fourth order drainages.

4. Provide a method to integrate existing resource data such as
surface erosion hazard, mass wasting hazard, vegetative recovery
potential, stream channel stability, road density, etc., into a risk
and potential damage rating.

The principles of the system rely primarily on slope hydrology or the
water handling characteristics of a particular landform.

The analysis considers not only the potentials of erosion, mass wasting,
etc., but assesses current conditions such as road density, number of
stream crossings, and stream channel stability, etc. The evaluation of
both the seriousness and magnitude of potential watershed damage on-site
and off-site considers resource activities that could affect watershed
condition not only from a stream sediment and channel impacts
standpoint, but also conditions for on-site changes which could affect
long-term productivity of the site.

Equilibrium, or disequilibrium conditions of stream channels are indicative

of the downwasting rates of the slopes they incise. However, a systems

approach is needed in a watershed evaluation to study the "parts" in order
' to determine the overall condition.

1/ U.S. Forest Service. Forest Hydrology Part II. Region One (material
in this Appendix has been taken directly from this report).

.0-..2



-

The watershed response rating system was developed to help land
managers ascertain the risks involved and the seriousness and magnitude
of potential watershed damage both on-site and off-site in relation to
proposed resource management activity.

PROCEDURE

The flow diagram in Figure 3 indicates the stepwise progression and the
interrelationships of the various field inventories to the analysis
procedure.

The subdrainage is first broken into fairly large, homogeneous watershed
response units (WRU's). They are stratified by landtypes, vegetation and
slope hydroiogy characteristics. A watershed response rating form is
completed for each WRU. (Fig. #). The form is broken into two main
parts - the risk of potential watershed damage and the seriousness or
consequence of on-site and off-site damage potential. The six criteria
selected for evaluation of risk on the rating form are:

1. Surface erosion hazard

. Mass wasting hazard

3. Stream channel stability

4, Recovery potential - land

5. Recovery potential - streams

6. Road impact index - (road density x number of stream crossings)

The criteria for evaluating the risk ratings are shown in Table 1.

Upon completion of the risk rating, categories are selected for either
high, medium or low seriousness or magnitude of potential watershed
damage, both on-site and off-site. The criteria used for this evaluation
for each risk criterion (such as erosion hazard, road impact index, etc.) is
shown in Table 2. The different weighting values in each column are
multiplied by the risk rating factor and each column is summarized for on-
site and off-site totals.

Once the on-site and off-site summaries are made, the off-site values are
used in conjunction with water quality data and the Regional water yield
procedure to determine allowable water yield increase by subdrainage.
The general procedure is:

1. Complete the WRRS form for each WRU in the subdrainage.

2. Calculate acreage in each WRU and in subdrainage.

3. Determine weighted-average off-site damage potential by sub-
drainage.

4. Plot sediment/discharge relationship of subdrainages as in Figure 5

and convert to a | - 10 scale. If sediment production data is not
available, substitute for the stream channel stability ratings
converted to the same 1 - 10 scale as in Table 1, Part IIL.*

* In analyzing over 32 streams, there appears to be consistent close
' correlation between sediment production rates and stream channel
stability ratings.

-
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5. Determine allowable water yield increase on the basis of weighted
average off-site damage potential and sediment/discharge
relationship (or stream channel stability) using Figure 6.

6. Compare existing water yield increase in relation to allowable
increase and projected timber sale planning. Quantify potential
impacts in water quality by plotting water yield increases back on
the sediment/discharge curve in Figure 5. Analyze this in relation
to the uses of the water, values, etc. (See Flow chart Fig. 3).

7. Selected various alternatives for desynchronization of flows,
silvicultural variations, cutting patterns, etc., to modify effects of
water yield increases, road construction, etc.

DISCUSSION

The information afforded through the watershed response rating system
has many interpretations beyond what initially meets the eye. For
example, a high surface erosion hazard on a shallow, droughtly soil could
produce on-site changes in long-term productivity or microclimate if
erosion was to occur. Thus, the rating would be placed in the "high" on~
site category. If the slopes were gentle, with little or no dissection, and
on an upper slope position, the chance for this soil material to become

'steam sediment would be very low. Thus, the low, off-site category would

be chosen. In other words, the off-site category indicates sediment
production potential and on-site indicates changes in productivity,
microclimate, etc.

The factors used for placing the risk into appropriate columns utilizes the
key factors in physical features and conditions that appear most
responsive to changes through management activities. For example, the
effect of roads on water quality is well documented in research.
However, the effect of a particular road density on water quality is
dependent upon the types of soils, slopes, etc. the road incises. Where
the risks are minimal, higher road densities are not a limiting factor for
off-site damage potential. The system, hopefully, will enable an overall
evaluation to pinpoint areas where maximization of timber harvest, etc.,
can be made in contrast to areas where very specific, limited activity
should be planned.

The weighted values for off-site damage are considerably higher than
those for on-site. This is due to the large number of resources being
affected "downstream". Thus, the seriousness or magnitude of damage
should reflect these conditions.

The system also detects at a quick glance where the "weak links" are that
affect either the on-site or off-site values. For example, a particular unit
might be put into a "high" potential damage class due to a high road
density or numerous drainageway crossings. In order to lessen the impact
of a proposed use, the roads could be closed and drainageways restored,
thus lowering the magnitude of potential damage from increased water
yield, etc.

This system can be used to further refine the regional cutting guide
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procedure - especially in watersheds which have had considerable past
disturbance and are in a "tilt" condition.

The system can be used for timber sale planning or other vegetation
manipulation activities in order to assist in the evaluation of potential
environmental impacts and to depart from treating a variety of landforms
with similar types and intensity of development. It can also be used to
assist in determining resource allocation through unit area planning,
especially in relation to water resource values.

The system lends itself well to computerization to speed up the analysis
procedures. It can link with other computer applications for additional
analysis breadth. The most important uses it can provide are:

(1). To provide the resource manager with adequate tools to
determine watershed change due to the various resource
activities and,

(2. To prescribe essential protection prescriptions only where they
are needed and to consider alternatives to minimize potential
watershed damage - both on-site and off-site.
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VEGETATION 1IVENTORY : b:gg:{ﬁ:m o~ Al . && - _— ‘7? AL asffg]’
0 ‘ . ¥ o 4”’&
Habitat types ’& - Slope Mydrology & & »
Vegatative Cover (.) ol Sediment Production Factor - Figure 5]
Recovery Potential R Yi=S1TE WTERSHED | - | OFF-SITE WATERSHED . 4 -
- : o WACL PCTENTIAL | . | DAMAGE POTENTIAL | (& 4%3«
: i o i ¢ - ‘f
e S ST o & o [ALLOUABLE WATER YIELD INCRTASE DASED ON WEIGHTEL
Exfsting Equivalent Clearcut & . o AVCRAGE OFF-SITE DAMAGE POTENTIAL AND
Condition dﬁf “a’ SEDIMENT/OISCHARGE RELATIONSHIP - Flqure 6
Road Density v
.lynber of Stream Crossings Sl }“’ . o ooy,
Racovzry from Past Activity e Specific On~Site Protection Prescriptions o 4§ . - "
{Land and Streams) o ¢ 4 Relationship to Existing Conditions,
e Microclimate Evaluation water Uses, ¥ater Quality,
RATLE QUALLTTY Lo Stlvicultural Applications Watershed Protection Criteria and Water Values
Sediment Production W Specific Management Prescriptions ’ ‘\‘W Y
Stream Discharge o 3
Turbidity = - Logging Methods o ;i
- Road Design Criterfa “
Other Physfcal and Chemical ‘ 9 o
Mo,ga:"\s::tucnts ,..n“‘@’. - Buffer Strips ‘.“‘a LTER . £S
13 \ ) q!;‘.
- ,“.u-"'“‘" Restoration or Rehabilitation Needs e§* “
ATER USES Tt = Roaud Clusures o o Desynchronization of Flows Through
£ " st - Stream Channel lmprovement o 4 Aspect/Elevation Considerations,
Disher:esl abitat e o Peak Flow Evaluation
l::?;:r.?or{szi other [Voos SenrseasaRnanentianet """""."" Varied Stlvicultural Treatments
Diversion
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Figure 3. Flow Chart for Watershed

Response Evaluation.
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Figure 4. . WATERSHED RESPONSE RATING SYSTEM FORM

Magnitude or Seriousness of Potential Damage

Criteria Risk On-Site ~ Off-Site
Rating Rating .

‘ :  (Actual)  (Converted to High Med Low High Med - Low
Criteria 1-10 scale) 30 15 2 70 30 8
Surface Erosiqn Hazard
Mass Failure Potential
Stream Channel Stability

Land ,
~Recovery Potential
Streams
Road Impact Index
(#Crossings x Road Density)
Instructions: Multiply risk rating times On-site - Off-site
the weighted values under appropriate Sub~total Sub-total
column for on-site and off-site damage ' o : . :
potential - subtotals are summations of Total
these products.

_ WATERSHED RESPONSE-POTENTIAL DAMAGE _
Risk and Potential Watershed Damage Summary . . Watershed Responsé:' On-Site and Off-Site Composite

Rating
On-Site Very Low 10-100 ° ‘ : (Range 60-6000)
. Low 101-300 : , ‘ c

Moderate 301-500  (Range 12-1800) Low 60-1300

High 501-1000 : . Moderate "1301-2000

Very High +1000 - , ] . High 2001-3000
‘ ' S _ ‘ Very High 3001-4000
0ff-Site Very Low 48-500 i F ’ Severe -+ +4000

Low : 501-1000 ’ ' .

" Moderate 1001-1500 (Range 48-4200)
High - 1501-2000 b

- Very High  +2000

=
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TABLE 1 EVALUATION FOR RISK RATING

I.

11,

I11.

" CRITERIA RATING

Surface Erosion Hazard (SEH)
From soil mapping, landtype descriptions, etc., or

Use criteria developed by research, various Regional
Guides, SCS or other agencies. Adapt toal-10

rating scale. Include factors such as:

a. Slope gradient

b. Slope length

c. Soil texture, structure, rock, etc.
d. Storm and snowmelt runoff patterns
e. Plant cover density

f. Water holding characteristics

MASS WASTING POTENTIAL

Same as SEH above; include factors such as:

‘a. Landform

b. Slope position, gradient, length, etc.

¢. Soil characteristics :
d. Ground water, concnntrated sub-surface f]ow
e

. Bedrock Character

STREAM CHANNEL STABILITY - .
Use the revised Regional Procedure (Pfahkuch, 1974)

Reach Rating Risk Rating

48 ]
49 -° 60 2
61 - 72 3
73 - 85 4
86 - 96 -5
97 - 107 6
108 - 120 7
121 - 134 8
135 - 142 9
143 - 152 10

—— g

-
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7 IV & V. RECOVERY POTENTTIAL - LAND AND STREAMS s
r-;-‘ E
Ability of the site or stream to recover to pre—-treatment ‘3

= condition or to an acceptable condition following treatment. 84
, 3
" LAND RECOVERY CRITERIA 5
. i L

{ Two-phase recovery potential using habitat types and micro- i

= climate change potential. (Developcd 1974 by North Zone s

Planning, Idaho Panhandle N.F.). An average of the two values ’%
3 will be used to'ascertain recovery potential of the land i
4 portion. 2
_ A. HABITAT TYPE Risk Rating |
B Western redcedar/pachistima 2
= Western hemlock/pachistima , ¥
- Western redcedar/devilsclub , ., . . . . . « « « . . 1 ?
i
’:] Alpine fir/pachistima . . . . . . v v v v v o o o . 2 i
Grand fir/pachistima . . . . v ¢« v 4 o o &« o « o« . 3 %
7 Douglas fir/ninebark }
e ‘ Douglas fir/twinflower ., . . . . . . . « % « v« . . & &
} i
T Douglas fir/snowberry i
£ Grand fir/beargrass . . . . . . « « & o o o o o o o 5 K
-3 Alpine fir/menziesia . . . . . . . « v v 4« 4 . . 6 :
3 §
. Douglas fir/pinegrass £
Douglas fir/pinegrass/kinnikinnick phase . . . . . 7 3
: . £
55 ; g
:} Alpine fir/grouse whortleberry i
Alpine fir/beargrass . . . . v « 4 « o o & o 4 o o 8
-
o Mountain hemlock/menziesia ., . . . . . « « « « « 9
— Mountain hemlock/beargrass
7 Whitebark pine/subalpine fir
T Alpine fir/alpine larch
—— Douglas fir/bluebunch wheatgrass
' Ponderosa pine/bitterbrush
Ponderosa pine/bluebunch wheatgrass . . . . . . . . 10
} ceean 1l




stk

- 11 -

Microclimate Change Potential

Score Risk Rating

Low

Mode

High

10
15
20
25

S W N

rate 30
35
40

~Nownm

45
50
55+ 1

O W o,

Calculating the Composite Risk Rating

1.

2.

Habitat Type
Microclimate

change potential

Total -

Average

ssmns 12
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STREAM RECOVERY CRITERTA

Three categories for recovery potential are presented. A
total value for each class will be used to determine final
risk rating.

;

Stream channel stability
Excellent 1
Good 2
Fair 3
Poor 4
Channel materiais ~ Gradient
Bedrock -~ Steep or flat -
or coarse texture - less than 5% : 1
Coarse textured - more than 5%
difficult to detach 2
Fine textured - less than 57
moderately detached ; 3
Fine textured - more than 5%
easily detached ’ 4
Depth of stream channel material to bedrock
Bedrock 1
£1 foot 2
1-37 3
3'+ 4
Total Count Risk Rating
3 1
4 2
5 3
6 4
7 5
8 6
9 7
10 8
11 9
12 10

o-n¢-13
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ROAD IMPACT INDEX

drainageway

crossings

X

acres of road

watershed area

Risk Rating

Road Impact Index
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TABLE 2 FACTORS FOR DETERMINING APPROPRIATE CATEGORY
FOR HIGH, MODERATE OR LOW ON-SITE AND OFF-SITE
WATERSHED DAMAGE POTENTIAL
A. © Seriousness or Maghitude of Potential Damage
ON-SITE
Criteria High Medium Low
(30) (15) (2)

Soil Depth Shallow soils <20 1inches 20 - 140 inches Deep »>140 inches
Top soil Lack of productive topsoil Thin topsoil <3 inches|{Deep > 3 inches
Slope gradient Steep slopes 45%+ Siopes 25 - 45% Slopes <25%

Moisture retention

Poor retention, sandy and coarse
Toamy soils - droughty - moisture
stress limiting.

Moderate retention
Coarse silty, fine
Toamy soils, moisture
stress for short
durations.

Good s0i1 moisture
retention. Fine silty
and clay, infrequent
soil moisture stress,

Internal drainage

Excessively drained

Moderate to well-
drained

Poorly drained

Vegetation Density
(%ground cover)

Low plant density <50%

50 - 70%

>70%

-hI-

S b S




Seriousness or magnitude of potentia] damage

Off-Site

Criteria

High
(70)

Medium
(30)

Low

(8)

Slope Dissection

Strongly dissected
High drainage density

Moderately dissected
Moderate drainage density

Weakly dissected
Low drainage density

% of area in low order
streams and lateral
spacing of drainageways

40%+
<800 feet

20 - 40%
800 - 1600 feet

<20%

1600 feet +

Slope position

Lower slope to middle

Middie to upper 1/3

Upper 1/3

Slope shape

Generally concave

Concave to convex

Generally convex

Water handling
characteristics

Rapid response to snowmelt or
stormflow runoff.
of concentration. ~

Short time

Moderate response,
related more to high
intense events. Moderate
time of concentration.

Slow response to runoff
producing events. Long
time of concentration

Slope gradient

Steep slopes 45%+

Slopes 25 - 45%

Slopes <25%

Vegetation Density

Low plant density <50%

50 - 70%

>70%

Location and other
Physical
characteristics

Riparian zones

Very clese proximity to
perennial streams.

Deeply entrenched drainageways

Sediment/discharge factor 7-10

Associated with inter-

mittent streams
(moderate drainage
density) ‘

Shallow entrenchment

Sediment/discharge factor
3-6

Bedrock occupies over
70% of unit.

Ridges, terraces '
benches "rolling" terrain
Discontinuous drainageway

Sediment discharge factor
0-3

Water uses

High value fisheries

Municipal or domastic water use

IHeavy water-based recreational
{Use '

Fisheries seasonal

Very minor irrigation use
Very few domestic users
Moderate recreational use

Little or no fisherijes
value,
Little consumptive uses
of domestic or irrigation

e

e T e e
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APPENDIX 2

FORTRAN listing of the modified water yield computer program.



FORTRAN JV=PLUS VYeP=518 13:481:59 AP=MARwT78 PAGE 1
INPF FTN JTRIBLOCKS/WR

SUBROUTINE EG(I,Ad,X)

IF (1 LEG, 1) Xz (ALOGI@(AJY=1,7782)/(=2,017782)
1F (I,EQ, 2) X=(ALOGIV(AJ)=1,8195)/(=83,01673)
IF (I .tE3, 3) X=s(alLUG1Q(AJ)=1,8751)1/ (=R, 0162)
IF (1 JEQ, 4) X=(AalLUGl0(aJ)=],9294)/(~0,721587)
IF(I LEQ, 9) X=(aL0LIa(A))=2,077906)/(=0,01547)
IF (I ,EQ, &) X=(ALOGI@(AJ)=]1,90R848)/(=0,915%4)
IF (I «EQ, 7) xz=(ALUGIR(AJ)=2,03108)/(=0,01554)
IF (1 €0, 8) Xs(4&LO0G1Q(AJ)=E,1235)/(=8,01554)
IF (1 (EQ, 9) X=(ALUGIB(A])=E,18365)/(=0,v154%)
IF (x GT, 1v6,) x=100,

IF (X LT, 8,) x=4,

RETURRN

END

PROGGRAM SECTIONS

NAME S12E ATTRIBUTES
SCOUEL  @u0500 160 Rw,1,CON,LCL
SPDATA 030120 3e RW,0D,CON,LCL

TOTAL SPACE ALLOCATED = 2Q@od2 162



FORTRAN Ive=PLUS Vu2=518 13149306 PewMAaR=78 PAGE ¢
INPF,FTN /TRIBLOCKS/WR

SUBROUTINE FEQIELEV,AX)
Ax=¢,
IF (eLEV LT, 18@22,) GO TO 8
ALz (ELEV/35020,) =1
IF (ELEV ,GE, 3500,)GC TO 6
Al=AZ%x3
AZsAZ=(2 xA{)
APSSORT(RZ) /125
APSAP» (2, %xAF)
AZ=EXP (AP)
Axzef, 98+ (L6 ,9%A7)
RETURN

6 APs(AZ/ U4)wep
APz AP= (2, *xAP)
Axeldi (201 %ELEV)+ (7 ,5«EXP(AP))

8 WETURN

oD

PROGRAM SECTIONS

NAME S17¢ ATTRIBUTES
$CODEY @2r30a 96 Ru,I,C0nN,LCL
$PDATA  prvped 19 Rw,D,CON,LCI.
SVARS PER01e 4 RW,0,CON,LCL

TOTalL SPACE ALLUCATED = QV@334 110



FORTRAN Iy=PLUS VG2=518 13:49:11 Po=MAR=TS PAGE 3
INPF ,FTN /TRIBLOCKS/WR

SUBROUTINE REG(ELEY,ROF)

RYTE ITABLE

COMMON I8w1,SWITY,FH2A(16,2),ANAME(29) ,BNAME (20),BT(9),IHTA(9),IHT
1AT(9),SUnB(1@),SUMb, Ex,NY,SUMI (1@),S5UMd, TSUM2, TSUMS(1¥) ,ALL,RUNQF(
24,2),TSUMA(19) ,AEP,BEP,IRC,UNIT(%2),BV(4,b,8),5uMS5(6),ITApLE(SL,12
3),8(0),nGBR(12,3),THGBP(12,3),1CD

pRAY IF (IRC ,eQG, @) GO 10 1

poas Is1i

2026 IF (ELEY (LT, RUNOF(1,1)) GO TO 3%

goBy I1=1IRC

epas IF (ELEV,GT,RUNOF(IRKC+1,1)) GO TO 3

ppa9 DO 2 I=4{,1IkC

va10 IF (RUNOF(1,1) ,LE,zLEY LAND, ELEV ,LE, RUNOF(I+1,1)) GO TO 3

2a11 2 CONTINUE

egtie 3 ROF= ((ELEV=RUNOF (L1, 1))« ((RUNOF (J+1,2)~RUNOF (I,2))/(RUNOF(141,1)-RU
INOF (1, 1)) )¢RUNOF (1,230 /1¢2,

2013 GU TO 4 '

eutld i Y2 (AEP*ELEV) +BEP

2015 IF (Y LT, 12,) ROF=0,

16 1F (12, .LE¢ Y LAND, Y LT, 30¢,) RUFs(,55%6%¥Yeb6,7)/12,

217 IF (38, LE, Y JAND, Y LT, 40,)ROFs(,TduY=l12,2)/12,

gﬂl& IF (44’& 'LEQ Y pANDo Y .LT: bmo) ng:(nsl*Y“'lS')/leg

e019 IF (62, JLE, Y) RUF=(,866xYm=l8,5)712,

pRen 4 RETURHN

0321 eEND

PROGRAM SECTIONS

NAME SIze ATTRIBUTES
$CODE1 @upS536 175 RW,1,CON,LCL
SPDATA 000430 12 R, D,00N,LCL
SVARS 000000 3 RW,D,CON,LCL
5858, 0p4Ti4 1254 RW,0,0VR,GEL

TOTAL SPACE ALLOCATED = 905510 1444



FORTRAN 1v=PLUS VA2=~518 13149319 2=MAR=78 PAGE 4

INPF ,FTIN

o4

eaas
pane

/TRIBLOCKS /WP

SUBRODUTINE MDBYV

BYTE ITaABLE

COMMON JSw1,SWITY,FHPG(16,2),ANAME(RY),BNAME(2d),8T(9),IHTA(9),IHT
1AT(9) ,SUM3(10) ,SUME,EX,NY, SUML (10),SUM4,ToUM2,TSUM3(10) ,A]11,RUNDOF(
ed4,2),TSUMA(1@) , AEFR,BEP, IKC,UNIT(SQ),8V(4,06,8),3UMS(6),ITABLE(S],]e
3),S5(6) ,HG2P(12,%),THGBP(12,3),1ICD

DaTA BV/I@.,S.;(.‘*M.,3M.,8@,,2*5.,5’*4@.,35.,2‘5,,&@,,3“.,&5.,5@.,&3.,
19,,10,4,15,,2%0,,2%8,,10,,C¢12%0,,32,5:22.9,7¢5:5:,42,5,40,,37,.5,32
Cer10¢727,5,U0 47,5, 454,10, 12,9:/2%0,,2%5,,18,,5,;2%6,,35,,25,,1
3@.,5.,“5..8*4®.,35.,1%,,25.,35.,&5,,M.,S.,Etl@.,&iﬂ.,2*5.,8@.,12.5
4756120937050 27:5,15¢4745,35,,40,,2%42,5,745,17¢5,27¢5,35,,8,,245,7
S A, 282,250,554, 30,,20,,10,,0,,40,,3044204,19,,859.,40.,485,,54,,
09,y 1V, 120,408 1% 10,10, 3%0asSas 705,175 750443745427 ,5,17,.5
TaTeS5,30,,40,,45, ;47 ,.5;5.112:5,22.%,32,5,0,,220515¢¢7:5:,2%0,,2.5,5,,
B2 1190101l er35,.+25,015,,54+35,,40,,2445,,5,,15,,€5:/490,,0,,325,,
G2k, 2%5 1T .50 10,412e5,0¢)32e9122:5,104,5¢+37,.5,2%40,,55,,12.5,22.,
AS,55,,05,,@.,5.,7.5,i@.,E#@,,BrS,/

KRETURN

EnD

PROGRAM SECTIONS

NAME

$CODE1
LE5ES,

Azavle

$I1Zt AYTRIBUTES
1 Ruw,I,CON,LCL
Qa4T14 1254 Riy0,0VR, GBI,

TOTAL SPACE ALLOUCATED = @pd732 1261

NO FPP INSTRUCTIONS GENERATED



FORTRAN IV=PLUS Vue=SiB 13:49:23 RQ=MAR=T8 PAGE 5
INPF  FTN /TRIBLOCKS/WR

2201 SUBROUTINE HYUROQ :

pone COMMUN J3w) ,SWITY , FrH2O(16,2))ANAME(22),BNAME(2Q),BT(9),IHTA(9),IHT
TAT(9) ,SUMS(1@),5UMb, EX,NY,SUML{12),SUM4, TSLUMZ2, TSUM3(18),AL],RUNUF(
24,2), TSUMU(193) ,AEP,BEP,IKC,UNIT(S54),BY(4,86,8),S5umM3(6),l1TARLE(SY,12
3)y$(%),8GBP(12,3),THGEP (12,3),1C0,J1

c NEw COOING, 29 DEC/77 ,HUNT

0203 BYTE J1(%)
pRod BYTE ITABLE
C
PoYoBs Jz3
ruge 1F (HG3P(5,3) ,EQ, HLBEP(S,1)) =2
Qaal IF (HGBP(5,2) EQ HGBP(5,1)) Jsi
2vnsd AMAZ=HGRP (1,J)
pegy AMINZHGHP (1,1)
pa1Q BMAXEHGHP (1,1)
LB DO 1 I=2,12
eo12 IF (RGBP(1,J) ,GT, AMAX) AMAX=HGBF(1,J)
0013 IF (RGBP(1,1) LLT, AMIN) AMINzHGBP(1,1)
P14 1F (HGBP(1,1) GT, BMAX) BMAXEHGHBFP(I,1)
p21%S 1 CONTINUE
gate IF(ICU.ER,bl) AMAXzZAMAX=PKF
naL7 DO 13 K=1,51
na18 o 13 1I=s1,12
2019 13 ITABLE(K,1)=" *
Poeo UNAT= (AMAX=AMIN) /50,
P22l , UNTT(1)sAMAX
0ge? UNIT(S1)sAMIN
vves GO ¢ 1=2,49
ppad 2 UNITCI)sUNIT(1=1)=UNAT
gaes IF (J,EQ,1) GU 10 6
0oee IF (J,kG,2) 6O TO 3
20t DO 4 1=3,8
Ppes . k2 ((HGBP (1,3)=AMIN)/UNAT)+,5
ppe9 4 ITABLE(SY=K,I)=s ="
0p30 3 DO 5 I=23,»
PR3y K= ((HGBP(1,2)=AMIN) /UNAT)+,.5
Pp32 S ITABLE(H1wK,TI)="+"*
2033 & Do 7 1l=1,12
6034 Kz ((HGBP(I,1)=AMIN)/UNAT)+,5
pR3s 14 ITAMLE(S1=K,1)="X"*
Q36 IF (ICD.EB,92) GO TO 1%
LY WRITE(L,9) NY, (ANAME(I),I=1,20),J1
e@3g 9 FURMAT(1H1//* HYDROGRAPH YEAR’,IS,2X,20A4,* DATE?I79A1//)
2039 GO T0 23
2040 11 WRITE(&,9) NY, (BNAME(T),1=21,20),J1
2241 23 DO 15 1=1,5%1,°2
2042 WRITE(®,17) UNIT(I), (ITABLE(I,J),J=1,12)
2943 17 FORMAT (1X,Fill.,2,4%,11(81,9%),A1)
2044 IF (I ,EQ, S1) GO TO 2@
Q45 15 WRITE (&,18) (ITABLE(I+1,J),Jd=s1,12)
1046 18 FORMAT (1oXx,11(41,9X),A1)
1047 e WRITE (6,21) (HGBP(J,1),J=1,12)
20438 21 FORMAT (/5X,*AC~FT’,5x, JAN? , TX,?FEB®,7X, *MAR?,b6X,"APRIL",£X,?*MAY"
IID 1,6X, PJUNE®, 66X, JULY",7X,*AUG?, 7x, SEPT?,6X,*0CT*,7X,*NOY*,7X,*DEC"
e//48%,%x BASE?,12F10,2/4%,*y PAST*/4%,*’= PAST & PROPOSED’/)

1049 PKFEAMAX=BMAX



FORTRAN IVv=FLUS V@greS13 13:49:23 Q2ewMAR=78 PAGE o
INPF FTN /JTRIBLOCKS/wWR

o5 PPRKFePKFx{Qv,/EMAX
WRITE (e&,25) PRF,PPKF

') FORMAT (3x,’FPLAK FLOW VOLUMES INCREASED BY *,F8,2,¢ AC=FT OR ’,Fb,
1e,%%°%/7)

6ne RETURN
END

PROGRAM SECTIONS

NAME SI7E ATTRIBUTES
SIDATA DQR4E5p 14¢ Ru,D,CON,LCL
EVAKS 220856 15 Rv,D,CON,LCL
L5588, OA4T26 1259 R, 0, 0VR, GBL.

i

TOTAL SPACE ALLOCATED = Q27444 1938




FORTRAN Ive=PLUS V@2=5{R 13:49342 BPreoMAR=T8 PAGE 7

INPF (FTN

voel
aQoe

puRy
2805
aaee
paal
pens
puas9
va1e

ao1t
ovie

o113
014
vots
(DR
eat7

Pnis8
0o19
pneo
a1
poee
ppes
Pal4
poes
2pee
eae7
Bae8
P09
o3y
031
pn3e
np33
2034
2235
2436
2037
038
2939
2040
1241
apde

24 %
B
45

rpde

eue

ent

27¢
26

265

80

98
el1e

213

130

17
79
12@

/TRIBLOCKS /WK

SUHBRQUTINE wWROUTA(DA,PECA,A)

BYTE 1TABLE

COMMON 1SWY,SwITY,FH22(16,2),ANAME (20) ,BNAME(20),BT(9),IHTA({9),1HT
TAT(9),SUM3(11),85UME, Ex,NY,SUML(1?),SUM&,TSUME, TSUMB(10) ,A]1T1,RUNOF (
24,2),TSUMGI?), AEP,BEP, IRC,UNIT(98),BY(4,8,8),5uMS(6),1TABLE(S],12
3),85(6) yHGBP (1£,3),THGRP (12,3),1CD

DIMENSION JA(G)

SUM4=g,

GO 200 Js1,10

SUMdzSUMA4+SUML (T)

YalzSuMd=iiby, /A

WRITE(6,2¢:7) (J,J=51,9),(SUMI(J),J=1,18),5uUM4,YAL,PECA

FORMAT (/27%x,"wATER YIELD INCREASE VOLUME BY HABITAT TYPE?/7X,918,
1° ROADS TOYAL /11X, 14F8,2,F10,2," ACRE-FEET’//¢2X, PER CENY OF O
IRIGINAL WATER YIELD INCREASE®/TY,F7,2," PER CENT?/2X, FROBAEBLE EGU
JIVALENT CLESRCUT AREA ALLOWABLE f/TX,F9,2," ACRES*/)

FORMAT (* DO YOU wISH TU HAVE THE SUSTAINED CUTTING RATE CaLCULATE
107 (Y&sS=i, OR NQ=z<1.)°7)

PEAD (5,265) ANS

FORMAT (F3,.2)

IF (ANS .LE, ¥.) GO TO 98

WRITE (6,80) (J,J=s1,9)

FORMAT (///5X,"SUSTAINED CUTTING RATE IN ACRES/YEAR INCLUDING RECO
{VYERY TO EGQUIVALENT?/SX,CLEAKRLUT AREA BY YEARS AND FOREST HABITAT
{1TYPES ON AN UNDEVELOFED®/5X, AREA,?//30X,'HABITAT TYPES*/SX, *YEARS
1°,9187)

J=1ap
Call CRCaALC(J,PECA,DA)

WRITE (5,21¢2) ’

FORMAT (* ENTER CUTTING RATE (NONE=Q,)*)

READ (5,213) CR
FORMAT (F3.@)

IF (CrR L1, 2,) GO YO 98

IF (Cr ,6T, 2,) GU YO 13@

CALL HYDRO

RETURN

GO 122 1I=1,9

AxsIHTA(I)

IF (INTA(L) L,tQ@, @) GO TO 79

AT=CR '

411=Cr

Ald=t,

Cx=aq,

DO 77_K=1,99

IF (PECA ,LE, AT#UA/AX) GO TO 129

AdsAad+l,

Calll, €EQCI,8J,Xx)

X3100,=x=CX

AT2=zAT =x228T71/100,

"AT=AT+AT?

Cx=sx
AT1=ATZ

al=yg,

BY(I)=4aJ
WKITE (&,125) PECA,CR

-



IRTRAN Iv=PLUS Vye=518 131493142 Oo~MAR=T8 PAGE &
IPF L FTIN /TRIBLOCKS /WK

a7 125 FOURMAT (5%, “THE ALLOWARLE EQUIVALENT CLEARCUT AREA *,F7,2,"ACRES W
P1LL BE’/5x, "REACHED AT A CUTTING RATE OF *,F7,0," ACRES/YCAKRT/)

! DL {e¢o J=1,9

149 AXsIATA(J)

150 126 [A(J)=CrelXx/0A

151 WRITE (&,127) (J,J21,9),(IACT),J0=1,9),(BT(J),J=1,9)

192 ie7 FORMAT (//25x,% HRBITAT TYFES*//9X,917/2X,°ACRES?,3X,917/2X, "YEAR
{7,4%,9F7,0/)

153 GO TO 98

154 END

ROGRAM SECTIONS

JAME S17¢ ATTRIBUTES

.0DEY pa1Sz4 418 Ru,1,CON,LCL
IDATA Qp1330 564 RWw,D,CON,LCL
VARS gorlup 3 R, 0,CON,LCL
$%%5%, DPp4d714 1254 Rv,D,0VK,GBL

ITAL SFACE ALLOCATED = 12052 2968



FORTRAN Iyv=PLUS V32=518 13:50:01 P2=MAR=T S8 PAGE 9

INPF FTN

2001
eone
23

pand
vuas

PpAL
eae7
one
Pan9
Go1Y

veit
At e
2313
be1y4
0a15

pate
An17
0uie
2019
0neo
ona1
pnee
0ee3
peed
poesS
paee
ea27
0oece
voey
2032
2a31
eg3e
en33
034
o35

PROGRAM
NAME

$CODEY

$IDATA

$VARS
e 3385,

15
17
19
13
5
es
7
11
el
6ea
SECTI
S
ze1a7
2006
beowe
20471

/TRIBLOCKS/nR

SUEROUTINE WRUUTS(La,A,JPP)

BYTE ]TABLE

COMMON ISuwl,SwIT1,FH2R(16,2),ANAME(28),BNAME(20),BT(9),IHTA(9),1HT
TAT(9) (SUMALI2),SUME, EX,NY,SUML(12),S5UMd, TSUM2, TSuU3(10),A1T,KUNOF(
24,2),TSUMYLI0) , hEP,BEP,IRC,UMIT(S5G),BV(4,0,8),5UM5(6),1TALLE(S],12
3),S(6) ,HGRP(12,3),THOBP(12,3),1L0

WRITE (B,15) (SuMb(J),J=1,6)

FORMAT (/7 TOTAL MONTHLY DISTRIBUTION OF THE WATER YIELD INCREASE
IVOLUME’ ,Sx,eF108,2)

SuMes=y,

00 17 J=st,16

SUMpsdUME+SUME(J)

WRITE (&,19) (J,J=1,9), (5UM3(J),J=1,10),8UMé

FORMAT (/730X EXISTING ECA IN ACRES BY HABITAT TYPE */7X,918,*
{RUADS TOTAL /7YX, 100F8,2,F12,2,* ACRES’)

CaLl FEQ(EX,AX)

CALL RED(EX,ROF)

FECAsA»L] =)0y, /hx/ROF/L1O0,

I (ICD &G, 70 ,CUR, 1CL ,tQ, 68) JPP=3

IF (I1C0 L,EQ, b€ ,AND, JPP ,EQ, % ,0R, ICD .EG, 90

1 AND, JFP LEQ.Z) GO TO S

HGBP (J+2,2) 5HEBP (J+e,2) +SUMS(J)

GO TO 7

.0 2% J=1,6

HGBP (J+2,3)sHEBP(J+2,3)+SUMS ()

CALL wROUTA(CA,PECA,A)

I¥F (ICU 66, 60 ,OR, 7¢ ,OR, ICD ,EQ, 90) GO TO 60@
TSUMZ2=TSUMZ+PECA

DU 11 J:I'Q

TSUMA(J)=sTSUMG(J)+SUML(J)

TSUMS(JisTSUMB(JI)+3UMB ()

THTAT(J)=IBTAY(J)+IHTAC(J)

TSUMB(IM)=TSUMB(IGH)+SUM3I(1@)

TSUMA(1P)=TSUMG (1) +SUMI(1E)

PO 21 K=t,12

IF (JPP ,t08, 2) THGEBP(K,3)=THGBP(K,3)+HGBP (K,2) =HGBP (K,1)

00 21 I=41,3

THGBP (K, [)=THGBP (K, 1) +HGBP (K, 1)

RETURN

£END

ONS

17€ ATTRIBUTES
5 351 Rw,1,CON,LCL
@ 88 RW,D,CON,LCL
2 g "~ RwW,D,CON,LCL
4 1254 RW,D,0VR,GEBL

'TAL SPACE ALLUCATED = Q¢6514 1702



FORTRAN IvePLUS V32e518 13:5@:19 VeeMAR=78 PAGE 18
INPF FTN /TIRIBLOCKS/WER

PaA1 SUBROUTINE CRCALC(J,PECA,DA)
pa0e BYTE 1TaBLE

CUMMON 18w!,SKITY,FHZ@(16,2)  ANAME(2B)  BNAME (2@),BT(9),IHTA(9),INHT
1A1(9),5uUM3(L12),SUMB,EXx,NY,SUML (10),SUMd, T3UM2, TSUM3 (1Y) ,A1],RUNQOF(
24,2),TSUMG(LIQ),ALF,BEP, IRC,UNIT(S2),B8V(4,0,8),5uMS5(6),1TAaBLE(SY,12
$),8(6) HGEP(1¢,3),THGBP(12,3),1CD

Ppnd4 DIMENSION CX(S),AT(9),AT1(9)
Bras JC1=PECA

11 &) DO 260 1=1,9

epe7 AT(1)=1,

puod Cx(1)=0,

aQn9 e ATI(1)=1,

Bty RERES|

a1 DO 77 K=,

gele AJsKe]

PB13 00 76 I=1,9

o1 AXEIHTA(T)Y

PrB15 CALL EQC(I,Ad,X)

¢ote X100 ,=x~CX(])

eay7 AT2aATI(1)=xxATYCI)Z7Y0Q,
P18 AT(I)saT(1)+AT2

0019 ATL())=ATY

2oed BY(1)=sPECAxAX/ (AT (TI)xDA)
ooet Cx(I)=X

@pee Te CONTINUE

enel : IC=BT (1) +pT(2)+BT(2)+BT(4)+BT(D)+BT(R)«BT(TI+BT(B8)+BT(9)
poed IF (IC LT, I1C1) GO YO 97
gues WRITE (6,210)

guas 210 FURMAT (Sx,*MAXIMUM SUSTAINED CUTTING RATE REACHED*/)
pae? GO TO 25%@

oees 97 WRITE (6,95) K, (BT(J),J=1,9)
woey 99 FORMAT (S5x,13,2X,9F8,2)

2n3d * 1Ct=1C

2031 77 CONTINUE

PR3e 25¢ RETURN

0033 END

PROGRAM SECTIQONS

NAME SI1ZE ATTRIBUTES
$CODEY 0Qpab4? 209 RW,I1,CON,LCL
SIDATA GVRlUD 32 Rw,D,CUN,LCL
SVARS Ap0end bt RW,D,CON,LCL
STEMPS @apue? 1 Rw,0,CON,LCL
L5888, ©p4714 1254 Rw,0,0VR,GBL

TOTAL SPACE ALLOCATED = 206064 1562



FORTRAN 1veRLUS Vvae=51H
INPF (FTN /TRIBLOCKS /WK

13:50:39 e=MAR=T8 PAGE 11

2eo1 CuMMON J3W1,5r]ITY,FH2B(16,2)  ANAME (PB),BMAME(20) ,BT(9),IKTA(9),IHT
TAT(3),SUM3(10),SUNE, EX,NY,SUMI(12),SUMd, TSUMR,TSUM3(14) ,A11,RUNDF(
ed,2), TOUMA(10¢) ,AEF,BEP,IRC,UNIT(53),8V(d4,6,8),5UM5(e),ITARLE(S),12
.SLS(b),HGBPUE,S),TnGb'P(lE,SJ,ICD,JI
LUGICAL=Y FILNAM(1SD)
BYTE 1TaBLE
BYTE Ji(9)
REAL*¢ ]8T1,J2
ANAME = SUBURAINAGE NAME
BNAME = DRAINAGE MAME
DA = SUBDRAINAGE ACKES
A 5 SUBDRAINAGE RUNDFF
EX = SUBOKRAINAGE wWEIGHTED AVERAGE ELEVATIOUN
IRTA = SUBDRAINAGE ACKES BY HeBITAT TYPE
NY © YEAR PROJECTING wATERSHED STATUS TO
A1 = % InNCrREASE LIMIT
FUNOF 2 PRECIFITATION OR
HGBP = HYLKQOGRAPKH DATA
ISTY = STAND DESCKIFPTION
1CD = ACTIVITY CUDE
ELEV = STAND ELEVATICN
1ASP = STAND ASPELCT
1YR YEAR CUT UR BURNED
FER % CROWN REMOUVAL
ACRE = STAMND ACPKES
IHT- = HABITAT TYFE

eaae
i)
DR324
Ro0s

RUNOFF DATA BY ELEV

3
-
-
&

eane

an7
2008
PoY9
eElo
patl
pule
a1l
2014

15

16

oo

1
i

19

$§ = SUBDRAINAGE TOTAL OF
SUMS GRAINAGE TQOYAL OF
SUMY SUBDRAINAGE TOTAL
SUMy ORAINAGE TUOTAL OF
SUM3 SUBDRAINAGE TOTAL

MONTHLY DISTRIBUTION OF WATER YIELD INC,
VARIABLE S

OF WATER YJIELD INC,
VARIABLE SUMJY

OF EXISTING EQUIVALENT CLEARCUT ACRES

VOLUME

VoL,

SUMe TOTAL tECSA
FH2@ ON=SITE WATER YIELD INC, FACTOR IN ¥%
BY = USED IN SUSTAINED CUTTING KRATE CALCULATION
IHTAT = DRAINAGE ACKES BY HABITAT 1YPRE
AEP SLOPE UF PRECIFITATION CURVE
BEP = ¥ INTERCEPY OF PRECIPITATION CURVE
IRC CODE FOR PRECIP, UR RUNOFF DATA
UNIT = SCALE UF HYUORCGLRAPH
Bv = "B" VALUE FOR MONTHLY DISTRIBUTION OF WATER YIELD
s ITABLE = HYDKROGKRARH
15wizo
CALL ERTRAN (9,J1,J2)
ERTRAN 18 REPLACED BY CALL OATE AND ASSIGN
CalLL DATEC(JL)
CaLl TIMEC(JZ?)
WRITE(S,1711)
FORMAT(® ENTEK FILENAME>®,S$)
READ(S,1818B) FILNaM
FORMAT (1S4a1)
CALL ASSIGW(1Z,FILNAM,1S)
WRITE (&,19)
WRITE (5,19)
FORMAT (/30X, WATER YIELD MODEL = 1977 VERSION (DAVE THOKSON MODIF
1ICATIONS)*/730X," "8t SURE YOUR DATA FOLLOWS THE NEW FORMAT BEFORE PR
1GCEEDING*)

8 n " oun

i?onn

717

818



FORTRAN IVePLUS VA2-518 131502139 Q2=MAR=T8 PAGE 1e
INPF ,FTN /TRIBLOLKS/WR

WRITE(S,1919)

1919 FOURMAT (Y 0O YUU WANT THE WATER YIELD INCREASE VOLUME BY STAND? (Y
1€5=1, OR NO==1,)°%)
READ (D,2v) SWITH

naeo 26 FORMATY (F3,0)

poet e1e TSUME=U,

goee TLA=V,

Ccoes TL=E0,

Pacd CaL ™MDBYV

Boes G0 je 1=1,9

00eb TSUM4{1)=¢,

goe7 TsUM3(1) =0,

0pes 1e INTAT(Ii=2

2RR9 00 53 J=1,12

pps2 PO 53 K=zy,5

203y 53 THGBP (J,K) =8,

pase TSUMA (1) =0,

2033 TSUM3(1p1=0,

P34 KRITE (5,4)

pR3s 4 FORMAT (*f ENTER CURRENT YEAR OR YEAR TO WHICH WATERSHED STATUS IS
170 8E PROJECTED, £Q, 1980, NONE=zG’)

U336 READ (5,€) NY

D037 [} FORMAT (1I4)

638 IF (NY LEG, ©) GO 10 S@Q

2u39 v I5Wis]Spl+]

Re4n PEWIND 10

PR4y 100 DO 4¢3 1=1,6

pode 41 SUMS (1) =2,

pEd3 READ(1Q,11,END=320) (ANAME(I),I=1,20)

rRdd 11 FORPMAT (20A4)

PBdsS 16 READ (12,401 ,ENG=30U) (ONAME(L),I21,20),DA,A,EX, (IHTA(J), =1,9)

zBds6 4pt FORMAT (2vA4/F9,@/F9,0/F9,€/9117)

2a47 RITE (5,5%)

Bo4s b} FUORMAT (i1m1//% % INC LIMIT FOR AVERAGE WATER YIELD, EG, 8,8 7 *)

pa49 READ (5,150) AI]

pEsSe i15@ FORMAT (F4,@)

BosS1 JPP=2

2052 Isi

2055 : DU sS85 J=1,9

pAS4 S25 Is1+1HTAC(J)

2055 IDA=DA

256 IF (1 L,EQ, IDA) GO TO 526

2057 WRITE (6,507)

p58 WRITE (5,%07)

2p59 5p7 FORMAT (/7' ERKQR IN HABITAT TYPE ACRES!’)

2060 GO 10 S@e

2061 506 WKITE (6,18) J1,J2, (ANAME(I),151,28),NY, (BNAME(J),J=51,20),DA,4A

apnée 18 FORMAT (/* DLATE:?,94A1,° TIMES?,A8//715X, °SUBDRAINAGE *,20A4/27X,14

1/7/719%, FORAINAGE *,2084/15X,*hAVING TOTAL ACRES OF *,F9.2/15X,*AND
1TOTAL RUNOFF OF *,F9,0,°ACRE-FEET,?//72X,  MARCH*,SX,”APRIL*,6X, "MA
ey’ TX,PJUNE? jOX, PJULY?,5X, FAUGUST*)

2063 DO S Isg,e
’a 15 READ (10,1@,END=3¢0A) (RUNOF(I,J),J=1,2),1IRC
165 192 FORMAT (FS,0,1X,Fe,.3,11)
de6b IF (RUNQF{(2,1)  NE, RUNDF(1,1) ,AND, IRC ,EQ, @) GO TO &9

2067 IF (RUNQF(2,1) ,EQ, RUNGCF(1,1) ,0R, IRC ,G6GT, 3) GO TO 5¢@



FORTRAN IVePLUS VDo=51il 15:50:39 d2~MAR=T78 PAGE 13
INPF ,FTN /TRIBLOCKS/WR

IF (IrRC ,e@, 1) GO 70 21

JRC=1IRC+1
DO 87 1=3,1RC
57 KEAD (12,14,ENDS3000) (RUNQF(I,Jd),Jd=1,2)
14 FORMAT (F5,2,1X,F6,3)
IRCsIRC=~1
GO 10 21
e9 AEFP= (RUNDF(2,2) = RUNOF(1,2))/(RUNOF(2,1) = RUNOF(1,1))
BEPsRUNUF (1,2) = (AEP=RUNUF (1,1))
21 DO 3 I=1,10
SyMi(1)=9,
3 SUM3 (1) =@,
READ (12,17,END=300) (HGBP(J,1),J51,12)
17 FORMAT (12Fb5,.2)

DO 87 I=1,1°
HGBP (I, 1) zHGRP (1, 1)%A/7160,
RGHP (1,2)=HGBP (1,1)
37 HGBP (T ,3)shGBPIT, 1)
22 JF(ICONE,6D) GO 10 2628
DO 2727 J=1,6

0088 2727 SUMS(J)=a,

¢o89 DU 2929 1s1,10

pnsSo SuM3(1)=a,

P91 2929 SuMi(l)=n,

onYe 28e8 RELD (10,3,END=9) 1ST1,1CD,ELEY,IASP,IYR,PER,ACRE,IHNT

93 23 FORMAT (a6,12,F5,0,12,14,F3%,0,F4,0,12)

po9d A)=NY=IYR

ea9s 1F (AJ LT, @) GO 7O 22

ge9ge ICDe=¢ ,

Q97 IF (I1CD .,tGQ, 9@ ,0OR, ICD ,EG, 88 ,OR, ICD L,EQ, 70 ,OR, ICD
{1 LEQ, 60) GG TO 9

POYE CALL FEG(ELEV,AX)

PR99 CALL KEGWC(ELEV,ROF)

2100 EH2AY1=sAXxR(F

2101 JCD1=1C0/10

2ide 1C02=1C0=-(ICLL1%10)

2103 CO=1CO1

2104 IF (ICDe ,EQ, 1 ,GR, 1CDe2 L,EG, S ,0R, ICD2 ,EQ, &) GO TO e4

21045 EeCA=ACKE

3106 IF (ICDY ,EL, ® ,aND, ICDe2 ,EG, 2 ,OR, ICD! ,EQ, © .AND, ICD2 ,EQ,
1 3 ,0rR, TCOY ,EG, @ ,AND, ICDe ,EQ, 4) GO TO S6

7107 EECA=CDxALRE/1D,

3108 1+ (1C0e2 .tG, 2 ,OR, ICD? ,EG, 3 ,0OR, ICD? ,EQ,4 ,0R, ICD2 L,EG, 7
1.0R, 1CD2 ,t0, 8 ,0K, ICDE ,tEQ, 9) GO 7O &2

1109 WRITE (6,8) 1871,1CD

3118 WRITE (5,8) IST1,1CD

111 8 FORMAT {* ERROR IN STAND °*,Ab," CODE *,12)

112 GO TO 5084

1113 9 CALL WRQUTS (DA, ,A,JPP)

Y114 - IF (lCcD ,EQ, 70 L,UR, ICD ,EQ, 6B) GO TO e2

1115 TDA=TLDA+DA

1116 TASTA+A

*_7 IF (ICD ,eQ, 88) GO TO 1022

18 IF (I1CD ,eQ, 92) GO 70 520
1119 GO TO e



FORTREAN lveFRLUS VUo=518 12:50: 39 PDe=MAR=T 8 PAGE 14
INPF FTN /TRIBLOCKS/WR

C s *STARY PASCTIAL CUT CALCULATION

C

24 ¥Y=9,
1F (7, ,LT, PER ,aND, PER LT, 85,) GO TO 25
IF (S5, ,LE, FPER (AND, PER LE, 100,) GO 10 27
IF (PER LT, 17,) GU 10 28
Ysido,
GO TO 28

e YE(U,01aPER+Q,S)4PER=11,
CoT0 ¢8

27 Y=2(e@ ,022PER+d 21 )¢PERe2L

es EECASY*ACKE/10D,

Se IF (ICD NE, 3) GO TO %9
InMT=z1p
GG 10 60

S5y IF (@ LT, IKT JAND, IHT LT, 16) GO 7O 35
WRITE (&,13) ISTY,ICD,INHT
WRITE (5,13) I1IST1,1CD,IHY

13 FORMAT (¢ ERKOK IN STAND *,A6,’, CODE *,12,%, HABITAT TYRPE*,l12)
GC TO S¢0

15 1F (&) ,GT, 2) GO TU 3¢

GO 70 o0
326 CALL EQCIHY, &J,x)
EECAsX+EECA /120,
60 SUML(IRT)YsSUML(INT)+(EECAxEHOY]) /100,

SUMI(IHT)=SUM3I(IHT)I+EECA
ABC=EECAxEHSRY]I /100,

IF (! .LE, TASP AND, TASP ,LE, 8) GO TO 315
WRITE (6,413) 1871,IC0,T1AS8P

WRITE (5,413) 1S574,ICD,IASP

Q148 413 FOPMAT (* ERROUR IN STAND *,46,f, CODE *,I12,", ASPECT*,I2)

149 GO TO Seg

P150 315 I=1

2151 1F (ELEV (LT, 350@2¢,) GO TO 45

152 Isg

@153 IF (ELEY ,GT, 3499, ,AND, ELEV LT, 4S5S92,) GO TO 45

P154 123

R155 IF (ELEV ,67T, 4499, ,AND, ELEV ,LT, 000U,) GO TO 45

p156 I=4

2187 45 D0 47 Jei,6

2158 S(J)sABCsY(1,J,IASP)/100Q,

3159 47 SUMS(J)sSUuMS(J)+8(J)

A160 IF (swWlTt ,L7, ¢,) GO TOQ 2°

3161 WRITE (6,402) I571,ABC,(S(J),J=1,6)

1162 409 FORMAT (* STAND:”",A6,’ WATER YIELD INCREASE VQLUME IS *,F7,2," ACR
IE-FEET.‘,GX,bFI@.E)

7163 GO 10 22

1164 ie0 WRITE (6,318) (BNAME(I),I=1,20),NY,TDA,TA

1165 318 FORMAT (///715x, DRALINAGE *,20A4/27X,14/715%X,”HAVING TOTAL ACRES OF

17,F9,0/15%x,AND TOTAL RUNQFF *,F9,2,* ACRE~FEET*//72X,"MARCH?,5X,
2PAPRILT,6X, *MAY? , TX, JUNE",6X,"JULY?,SX, PAUGUST?)

1166 PECAsTSUME
67 AsTA

bé DA=TDA
69 LO 322 I=1,9

1170 SUML(1)=TSUMAL(T)



FORTRAN Iv=PLUS VOAZ2«S]R 13:50:39 Qe-MAR=T8 PAGE {5
INPF ,FTN /TRIBLOCKS/WR

2171 TRTA(I)=IHTAT(I)
522 SUM3(I)=T5UMA(])
SUMA(1A)=TSUM3{10)

¢174 SUML(12)=T3UMA(1R)

2178 D0 51 1=1,1¢2

p176 LD 51 J=1,3

0177 51 HGEP (1,J)=THGBP (1,.)

B178 PO 63 1=z¢,;20

0179 63 ANAME (1) =BNAME(I)

p180 L = 2

2181 TF (HGBP(S,3) ,6T, HGEP(5,2)) L=3

p18e pu 67 Js1,6

©183 67 SUMS(J)=HEBP (J+2,L) ~HGBP (J+2,1)

g184 WRITE (p,d15) (sSumMS(J),J=1,6)

p185 415 FORMAT (/¢ TUTAL MONTHLY DISTRIBUTION OF THE WATER YIELD INCREASE
{VOLUME? S5x,6F108,2) ,

p18&6 SUMb=R,

187 DO 417 J=i1,10

p188& 417 SUME=3UMb+SUMZ ()

ny189 WRITE (&,419) (J,J=1,9),(SUM3(J),J=1,19),5UMb

2190 419 FORMAT (//30X,fXxI13TING ECA IN ACRES ©Y HABITAT TYPE f/7X,918,°
{RDADS TGTALP /77X, 10F8,2,FiB e, ACRES’)

21914 CALL wKOUTAC(DA,PECA,)

a19¢2 IF (ISW] LEQ, &) GO TO 59

2193 : GO 70 212

2194 560 STOP

2185 END

JROGRAM SECTIONS

NAME . S1ZE ATTRIBUTES

SCODEY 006342 1649 RW,I,CON,LCL
yPDATA 220052 29 RW,D,CON,LCL
SIDATA  Qoelddd 62y RW,D,CON,LCL
3VARS vovLTe 61 Rw,D,CON,LCL
8838, Qu4T2e 1259 RW,D,0VR,GBL

‘OTAL SPACE ALLOCATED = Dle@¢72 3613

LP:=INPF



APPENDIX 3

Selecting computer program options

The instructions for operating the program are given in the report by
Isaacson (2). The specific reference here is.to the use of data card type
10 for selecting the way in which the program will provide water yield
increase values. For a given subdrainage, watershed characteristics are
initially entered (card types | - 8) and then water yield increases are
computed for a series of "treatment" data cards (type 9). Each series of
treatment cards (type 9) represents either past or proposed logging
activity and is followed by a type 10 data card. This card gives a single
code nurnber which determines how the results are processed.

Card type 10A with code 70 is intended to signal the end of a series of
past data cards (type 9) and is to be followed by a series of proposed
treatment type 9 cards. The effects of past and proposed treatments are
accumulated and the sums of changes in water yield and equivalent
clearcut area are produced. The first set of type 9 cards could be for
future rather than past logging activity. Whatever data are entered, the
program will sum the results for the 2 series of type 9 cards or for as
many series as desired if code 70 is placed after each series. However, it
does not make sense to sum more than post plus one proposed future set of
treatments.

Card type 10B with code &0 signals the end of data for a given
subdrainage. If calculations for additional subdrainages within the main
watershed are desired, then data card types 1 - § are repeated for the new
subdrainage plus appropriate card types 9 and 10. Once the data for all
subdrainages have been entered, the last card type 10B with code &0 is
followed by an end of file card. .This latter card results in the program
computing and printing out combined effects of logging in all subdrainages
to give cumulative totals for the entire main watershed. Data for
additional watersheds may now be entered or calculations terminated.

Card type 10C with code 90 is used if there is only one subdrainage to be
analyzed. Results are computed for a set of past and proposed logging
activity or for a single series of treatment type 9 cards and the program is
terminated directly without seeking further data.

One minor change was made in the Idaho version of the program. Card
type 10D with code 60 has been added to permit assessment of the effects
of a number of alternative logging options on the same subdrainage
without having to re-enter watershed characteristic data cards | - 8 for
each option and without having the program sum or accumulate the results
for each successive option. Hence, any number of proposed treatments
can be easily evaluated by following each series of type 9 cards with a
type 10D card. The last treatment option type 9 cards should be followed
by a type 10C card with code 90.



APPENDIX 4

Example of computer program run including input data and printout of
results.




Tl e EPNEAME T WM eais B T WN M X Lt T et ez s e e

R e e s —a =3 SHRGUSE i AL e LI SIS P At ST & xS MRt S

WATER YIELD DATA FORM 1

Subdrainage Name (Lonov™ Avrews Creek Tributary to  Arvew Creelk
LI

Subdrainage Acres __ W o €1 Total Runoff_q G675 Acre-fect

Weighted Average Elevation (.0co (. Subdrainage Acres by Habitat Type:

1 2 3
4 5 G 94 6
7___ 2590 8 __9__8c¢co

Subdrainage Precipitation Data: Elevation (Ft.) Precipitation (In.)

Minimum
Maximum
OR Runoff Data: Elevation (Ft.) Runoff (In.) Code
First point 5600 | 2.1 3
Second point 5750 - 2.5 | 3
Third point 6250 32.6 3
3

Fourth point 7000 ' 35.9
Base Hydrograph Data: ' | _
2.3 4 2.2 th2 409 325 4. 20 .6 1L 323 39
Jan

Feb Tarch April May June ~July Aug Sept Oct HNov Dec

Do you want the water yield increase volume by stand? Nes

Year to which watershed status is to be projected? 14749
Percent increase limit for average water yield?_ 7 A
Do you want the sustained cutting rate calculated? Nes

Cutting rates? gp Mrﬁ#&:‘v"



FAgae. T mImaamn o n e NPT

PAST ACTIVITY INPUT SHEET rRoPosED
SUBDRAINAGE NO‘___[ o SUBDRAINAGE RAME L ppev  Anzw C.f'eéli DATE MARCH 2 ,i197&
© STAND ACT | ELEWATION ASP |ACTIVITY |7 CRowN | AcRES HAB
RUMBER Cons . (0/6:9):4 YEAR REMOVAL TYFE
L 12131415 lo |/ 18 | oholit ka2 hslsslis |te]s7]18|19]20|21 |22 |23 |24 |25 |25 b7 |24
clLIRICIT ) 512157 i labhisiviele 4| 5|
SIS SRR 21 1s|215]e ST 1208 Lulolc 4] 151
clUpie T i Clo |5 ¢ 71 a 21elllelc -1 ”
CHLUIRTCI T 2] 15715 dcd t2 U 7is e ol 171
ClLlAlel T 21 {51715k S alzis iicele ls) 171
LRl 11 (2| lsiz2dsde ]l sl ia)zis 1 iolc 171 171
clofRICITI] 2] Is72]slel 171 Ha i€ e ¢ slol {71
910

|

=



DAY-HAR-76 TIMEYLli6b153

SUBORAINAGE UPPER ARRCW CREEK

1979

DRAINAGE ARK(OW CREEK

RAVING 70TAL ACRES CF 438y,

ANOTCTAL RUNQFF OF 967S,ACRE=FEET,

. MARCH APRIL MAY JUNE JuLy AUGUST

STANDICLRCTY WATER YIELD INCREASE VCOLUME IS 33,19 ACRE-FEET, C.0¢ 1.0b 11,62 14,94 3,32 1,65
STANOICLRCTY WATER YIELD INCREASE VULUME IS 9.8 ACRL=FERET, ¢,37 1.94 4,36 1,94 Y,48 ¢,00
STANCICLKCTY WATEwR YIelD INUWREASE VOLUME IS 27.bo ACRE-FEET, 1,38 G,15 12,45 6,91 1,38 1,38
STANDICLMCTY whTER YIHLD INCREASE VULUME IS 51,19 ACREL-FEET, @,00 3,84 19,20 22,48 5,12 2,586
STANDICLRCTY wATER YIELyU INCREASE VOULUME 18 31,12 ACRE=FEET, ¢,20 3.1 12,45 10,89 3.1 1.56
SYANDICLNCT! WATER YIELD INCAREASE VULUME IS 32,50 ALCRE-FEET, 3,295 6,58 14,63 6,50 1,63 8.09
SYANDICLARLTY WATEWR YIELD INCREASE VYOLUME I$§ 34,57 ACRUL~FEET, 1.73 S,19 15,56 8,64 1,73 1,73
YOYAL MONTHLY DISYRIBUTION OF THE WATER YIELD INCREASEVOLUME 4% 25,33 92,29 70,39 16,77 8,89

EXLISTING ECA IN ACRES BY HMABITAT TYPE
{ 2 3 4 k) & 7 8 9ROADS TOTAL
2,03 29,20 2,00 V,00 192,00 0,20 212,0Y 2,00 8,00 0,0 314,02 ACRES

WATER YIELC INCREASE VOLUME BY HABITAY TYPE
1 2 3 4 S 6 7 . 3 9 ROADS TCTAL
2,22 f,R2 Q,00 2,00 16,53 0,00 149,38 Q,00 3,09 e,00 219,91 ACRE=FEET

PER CENT OF ORIGINAL WATER YIELD INCREASE
2,27 PEX CohY

PROBABLE LGUIVALENT CLEARCUT AREA ALLOWABLE
5J6,19 ACHES

SUSTAINED CUTTING RaTE IN ARCRKES/YEAR INCLUDING RECOVERY TO EQUIVALENT
CLEARCUT ARLA BY YEARS AND FOREST HABITAYIYPES ON AN UNDEVELOPED

AREA,
HARITAT TYPES )
YEARS 1 2 3 4 S 6 7 8 9 .
1 0,93 ¢,22  g,08 Q.02 68,50 2,060 255.64 4,00 78,66
2 2,2 2,20 0.0 n,9¢ 45,67 .00 17v,43 2.02 52,64
3 v,0v 0,20 B,e0 2.,he Ju, .69 .00 134,48 2.¢2 I9,48
¢ V.02 ¢,29 2.92 ¢, 28,26 0,00 jlb,.952 d.ue 31,77
5 ©,¢ e,00 d,¢Q 3,03 24,22 0,40 9, ud P 26,31
6 2,9v e,.a0 ARk C.00 2).43 Q,u0 82,49 BL.0u er.42
7 Re0o Q.eQ .o e,08 19,54 [ T5.00 B2 21,40
b e ¢,22 ) Q,09 186,17 9,20 T,.64 8,60 19,23
S 8,0 2,00 e,00 0,7 17,19 Q,ue 67.08 8,02 17.92
19 2,6 C.22 .00 D,08 16,38 2,0 b4, 36 V.3 16,09 ‘
11 3,80 g .00 0,08 8,22 15,80 b0 be, 4 ,0e 16,14
12 B,.vY .52 0,22 8,05¢ 15,47 W LY 60,89 .0 15,50
3.3 N (A1) 0,2 00 15,04 4,00 56,89 .03 15,0% .
Le Ay0d 2,24 R,Ln n,on 14,70 A S6,96 Y, 1L 07
15 v.0v 6,80 2,00 0,88 tu,nd .90 56,38 B.8Y 14,38 .
1o Y0 e.o¢ [T} 0, 14,45 ¥,29 57.49 V.02 {4,106
17 e, 00 2,02 2.0¢ ©,60 14,35 0,08 57,96 8,09 13,99

MAXIMUM SUSTAINED CUTTING RATE HEACKED

Tme ALLOWAGLE EGUIVALENTY CLEARCUYT AREA BU&,19ACRES WwILL EE
REACRED AT & CUTITING RATE OF 508, ACRES/YLZAR ;

HABLTAT TYPES



PYDROGRAPYH YE-Q'I‘? UPPER ARRUW CREEK . OATE!GZ-MAR-?G.

4par,32
3892,85
3734,37
I577,92
3421,.42
3264,55
3128,47
2952,00
2795,52
2635,05
2452,57
2326,10
2169,62
2013,15
1856,07
172¢,22
1563,72
1387,25
1233,77
1074,32
917,82
761,35
R4, 87
443,40
291,92

13545 X-\(/ /

AC=FY JAN FEB MAR APRIL MAY JUNE JULY ALG SEPT ocr NOV DEC

X BAaSg 222,52 135,45 212,85 400,35 3957,07 3144,38 396,67 193,59 154,80 154,88 319,27 377433

¢+ PASY
-~ PAST ¢ PROPQOSED

ME Ay LD AL UM ME R TRALEARKEN AV an L8 AMWEY AR TR DY



