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FOREWORD

The most generous gift of the Paul State Forest by Federal Circuit Judge John Paul on April
2, 1962, specifies, "The tract hereby conveyed is entirely woodland and in making this
conveyance it is the purpose of the grantor to insure that it will be permanently preserved
as such. To this end it is a condition of this conveyance that the property shall not be sold
by the grantee but shall be permanently held and preserved by it as a wooded or forested
area to be used for such purposes as experimentation in or demonstration of approved
forestry practices, or for any such purpose or use as the grantee may determine consistence
with its preservation as a wooded area.”

The Paul State Forest is characterized by high site and timber quality, gentle terrain, good
access and a varied flora resource, exhibiting a unique “cove hardwood” section sheltering
cucumber trees, black birch and American Hornbeam. Featured also are examples of an
American holly grove and a few scattered big-toothed aspen. “Paul’'s Woods" is located along
State Route 613, Clover Hill Road, in the south-western portion of Rockingham County. The
forest provides an excellent venue for high value hardwood timber, education and
recreational opportunities and wildlife habitat and will be made available to students,
researchers and the general public in accordance with the policies of the Virginia Department
of Forestry and the office of the State Forester.

| NTRODUCTION

Since its inception in 1962, the Paul State Forest has been managed primarily for research
concerning the growth and regeneration of hardwoods and production of timber. Secondary
uses have permitted passive recreation and educational opportunities often utilized by local
primary and secondary schools, as well as colleges and universities.

There have been four management plans developed by departmental staff. The first two
were prepared by J. Walter Hodge (1964, 1977); the third by Wayne F. Bowman (1993).
The initial emphasis of the first two documents was to recommend conversion of a mature
forest to more uneven-aged stands. Bruce Harmon, Forester, developed the most current
plan in 2007. Five major regeneration harvests were conducted on 92 acres up and until the
early 1990’s. During the 2007 to 2017 management period, an eight-acre harvest was
completed and a whole forest salvage of downed trees that resulted from severe winds in
2012.

The overall objective for the 1993 plan as offered by Wayne Bowman was to maintain timber
production potential and improve the quality and quantity of the Forest’s other uses and
benefits to the general public. “The Paul should be a living laboratory demonstrating
management of a valuable timber resource in such a manner that other public benefits are
not permanently impaired. Establishing a balance between timber production and public use
will be a challenging task, but offers the opportunity for great rewards in demonstrating the
benefits of integrating the practice of sound silviculture and forest resource management
with other uses.” This objective is still a good goal for the Paul State Forest.

The 2019 to 2029 plan will continue to adhere to the primary goals of high quality timber
production and seek to improve upon multiple-use educational and recreational offerings.



MAP 1 — FOREST STAND, TYPE AND AGE CLASS
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LAND CLASSIFICATION AND AREA ADMINISTRATION

The Paul State Forest consists of 173 acres located on the east side of State Route 613
(SR613), approximately one-fourth mile north of the intersection of SR613 and SR257
(Ottobine). This places the Forest in the western portion of the Shenandoah Valley in
southwest Rockingham County. It lies five miles northwest from the towns of Dayton and
Bridgewater and eight miles west of the City of Harrisonburg. There is an undeveloped,
deeded right-of-way connecting the southeast corner of the forest to SR257. The forest is
bounded by farmland on all sides except for 1635 feet of road frontage to the west. There
is a small, low-density residential community along the northwest boundary.

The 19-acre parcel adjacent to Clover Hill Road (SR613) has been designated as a natural
area. There are five (5) picnic tables with in-gravel pedestals, and the area is frequently
used by local residents and birders. The facilities were donated by the Turner Ashby High
School chapter of the Future Farmers of America. This area supports a stand dominated by
mature white oaks in excess of 192 years. The remaining 154 acres are utilized primarily for
timber production and research. There have been a number of long and short term research
plots, two currently being revived: the pre-commercial thinning study located within Stand 3
(old #5) and the 1992 pre-commercial thinning located in Stand 5 (old #14). Measurements
were taken in 2006 (Creighton, Bowman, Scrivani) and are included in the appendix.

TABLE 1 — STATE FOREST LAND RECORD

Date of
Conveyance Grantor Grantee Acres Balance
04/02/62 John Paul Commonwealth of Virginia, 172,930 | 172.930

Department of Conservation
and Economic Development,
Division of Forestry

11/27/62 John Paul Commonwealth of Virginia, JA81 | 171,111
Department of Conservation
and Economic Development,
Division of Forestry

04/24/68 Director, Department | State Highway .017 | 173.094
of Conservation and Commissioner
Economic
Development

TABLE 2 — STATE FOREST LAND CLASSIFICATION

Forestland 171.000 Acres
Right-of-Way .164 Acres
Forest Roads and Trails 2.000 Acres




GENERAL | NFORMATION

Deed Book reference 302/370  Tax Parcel Number 105((A))L77

TOPOGRAPHY

The Paul State Forest is situated on the floor of the western Shenandoah Valley. Elevation
ranges from 1370 to 1480 feet above sea level, declination from northeast to southwest.
One wet-weather stream runs through Stand #2 (cove hardwood designation) almost
directly north to south for a reach of 1152 feet. There are five other drainages originating
within the Paul. The majority of the Forest lies in the Beaver Creek watershed (B18) flowing
into the North River, a major tributary of the South Fork of the Shenandoah River.

CLIMATE AND WEATHER

The Paul State Forest lies within Plant Hardiness Zone 6b. Mean annual temperature is
52.1°F. Average annual snowfall is 21 inches. The frost-free growing season is 155 days.
The Shenandoah Valley lies in a rainfall shadow created by the Allegheny Mountains to the
west and the Blue Ridge Mountains to the east. Annual precipitation averages 36 inches
with 60 percent falling between April and September.

GEOLOGY AND SOILS

The underlying geologic formation of the Forest is of the Conococheague belt which runs
from Pennsylvania to Tennessee with thicknesses (in Virginia) in excess of 2000 feet. The
bluish limestone comprises about 75 percent of the bedrock with sandstone and dolomite
making up the remainder. There are distinct possibilities for sinkholes with this formation.
The only area of subsidence lies on the northernmost section of the property.

Prior to 1970 there was no soil survey for Rockingham County. An on-site survey was
conducted by the Soil Conservation Service, as per request, on the Paul in June 1964. The
soil names and map symbols have changed since then. The Paul has since been mapped
and displays two soil types: 29C2 and 29D2 Frederick and Lodi silt loams. They are mapped
together because there are no major differences in use or management. The permeability
and available water capacity is considered moderate. Surface runoff is rapid. The soils are
low in natural fertility and organic matter content. The shrink/swell potential is “high” for the
Frederick series and “moderate” in the Lodi. Both soils are strongly acid.

The erosion hazard and equipment limitation is considered to be to “moderate”. Seedling
mortality and windthrow hazard are “slight”. Site indices are “76" for northern red oak and
white oak, and “86" for yellow poplar.

POPULATION AND ECONOMY

Rockingham County, towns and the city of Harrisonburg have a combined population,
according to the 2017 census of 134,442, an eight percent increase from 2006.
Approximately one-half live within five miles of Harrisonburg. Cultural characteristics of the
population are rather diverse. The Mennonite community dominates the immediate
neighborhood bordering the Forest.



The economy for the area is robust, relying heavily upon agriculture. Poultry and cattle (beef
and dairy) are the primary agricultural pursuits. A modern technology park is currently being
developed. James Madison University, Bridgewater College and Eastern Mennonite
University lend to a healthy service economy.

Markets for hardwood sawtimber remain viable. There is little local demand for pine or
hardwood pulp. The proximity of George Washington and Thomas Jefferson National Forests
has fuelwood supplies exceeding demand.

RECREATIONAL AND EDUCATIONAL USE

Day use of the Paul has continued to increase with more and varied interested parties taking
advantage of the natural amenities offered. A local birding group meets there monthly. The
Paul has historically hosted both training and practicum for the FFA forestry judging contests.
Recent “new"” users include the archeology field studies unit from JMU, Plant-a-Seed and
acorn collection from Harrisonburg City schools, Harrisonburg High School Envirothon team,
Junior ROTC survival camp, Virginia Cooperative Extension, VPI&SU cable vyarding
demonstration and Fire Fighter I field exercises. The International Mountain Bicycling
Association has expressed an interest in developing a network of beginner trails on the
property. This could be coupled with the long-suggested vision for self-guided nature trails.

TABLE 3 — TREATMENT NEEDS BY UNIT

STAND RECOMMENDATION
1 Retain as a natural area, monitor for insect and disease problems, and
conduct fall understory burn to aid in oak regeneration and reduce invasive
species.
2 Timber Stand Improvement, intermediate thinning, target less

desirables/poor form individuals, reduce basal area from 120 to 70. Inspect
stand for potential thinning in 2028.

3 Timber Stand Improvement, intermediate thinning to coincide with Stand
#2 treatments. Reduce basal area from 120 to 70. Inspect stand for
potential thinning in 2028.

4 Inspect for potential thinning in 2034

Inspect for thinning and improvement in 2021

6 Understory burn to control yellow poplar and invasive species in 2020, 2022,
and 2024. Final Harvest 2026.

O]

7 Same recommendation as stand 6.

8 Inspect for thinning and improvement in conjunction with stand 5.

9 Leave to grow, monitor for insect and disease problems. Inspect for
potential thinning in 2019.

10 Inspect for potential thinning in 2028 and manage in conjunction with stand
2.

11 This stand was harvested as a research area in 2012. Three types of harvests

were conducted: a final, crop tree, and deferred. The stand should be used
for research and demonstration as needed until 2025. At that time, inspect
for final harvest.




TABLE 4 — STAND VOLUMES BY FOREST PRODUCT (P ER ACRE VALUES) — 2007 VALUES

STAND VOLUMES BY FOREST PRODUCT (PER ACRE VALUES) 2007 VALUES

STAND # PINE HARDWOOD | HARDWOOD | Low GRADE SNAG (BF) CHIP -N-Saw
SAWTIMBER | SAWTIMBER PuLp HARDWOOD (BF)
(BF) (BF) (CDS) (BF)
1 463 10,429.7 4.4 656.4 465.2 0
2 0 12,5154 3.3 971.0 142.6 0
3 0 9,988.4 7.5 0 0 0
4 0 3,382.6 15.2 0 0 0
5 0 2,555.5 15.3 0 0 0
6 0 19,296.8 9.6 0 1,747.4 0
7 0 10,604.9 2.0 343.8 0 0
8 0 8,249.7 2.5 0 0 0
9 0 1,559.5 4.0 0 0 1,290.9
10 0 4,633.4 12.3 458.4 0 0
11 0 1,200 27 0 0 0
TABLE 5 — STAND TABLE
STAND AGE ACRES FOREST TYPE TREES PERACRE | B.A.PERACRE
1 205 56.4 UH 99 110
2 61 21.6 cv 123 120
3 54 20.9 UH 218 120
4 28 18.7 UH 258 74
5 41 20.4 UH 305 100
6 113 2.4 UH 295 210
7 123 3.0 UH 76 95
8 49 9.6 UH 80 68
9 53 4.7 UH 53 50
10 53 6.8 UH 326 113
11 10 to 205 8.5 UH 500 to 99 40 to 115

MANAGEMENT OBJECTIVES AND POLICY

OBJECTIVES

1. To achieve multiple-use benefits from the Paul State Forest including watershed
protection, forest management, reserved natural area, wildlife habitat, forest recreation,
and education and research activities.

2. Primary emphasis will be on hardwood silviculture.

3. Continue diversification of age class distribution albeit at a slower rate then previously
recommended.

4. Continue research projects and install new sites as warranted.

5. Promote forest management by practical demonstration.




6. Reserve in a natural state the grove of “old growth.”
7. Enforce the applicable statutes of the Code of Virginia pertaining to State Forests.

8. Increase diversity of wildlife habitat through forest management activities. Retain shags
and trees with large spreading crowns.

9. Provide opportunities for public recreation and educational use of the forest.
10. Continue to monitor invasive species and control as feasible.
PoLicy

1. Utilize accumulated resource data, maps, plans and agreements for application of
multiple-use management on a scientifically sound basis, or an acceptable compromise.

2. Maintain strict administrative control over all activities of development and regulation
within the forest.

3. Apply professionally prescribed silvicultural treatments on all forest lands not specifically
preserved.

4. Exclude all silvicultural management from land designated as natural areas with the
exception of wildfire suppression efforts and salvage harvests.

5. Submit an annual work plan prior to July 1.

PROPOSED FOREST DEVELOPMENT

The Paul State Forest provides opportunities for a variety of development activities to
enhance its multiple-use values. Easy access to the forest and gentle terrain provide for
enhanced public use of the forest. Past, current and proposed silvicultural activities can
provide good examples of the benefits of sound forest management. The following
suggestions may help with the stated objectives.

TIMBER DEVELOPMENT

1. Continue sound forest management practices outside the preserve. Feature the practices
to interested parties. Provide signage noting strategies and goals.

RECREATION AND EDUCATION

1. Layout, build and maintain a self-guided walking trail through portions of the Forest. The
trail should feature interpretation of forest ecology and results of employment of
silvicultural practices.

2. Maintain the picnic area and roadway.

WATER QUALITY AND EROSION PROTECTION

10



Maintain the Forest, adhering to the department’s best management practices during
and post-harvest activities.

Designate and maintain a stream-side management zone on the intermittent stream
channel (flows through stand #2).

FOREST PROTECTION

1.

Prohibit open air fires within the property boundaries. Provide additional signage stating
said policy.

Prevent and actively suppress wildland fire within the Forest.
Monitor for insect and disease problems noting Gypsy Moth and Hemlock Adelgid

outbreaks. Protect mature and high-value hardwood stands from moderate to severe
defoliation.

RESEARCH AND DEMONSTRATION

1.

Make the Forest available for R & D purposes as long as the proposed research does not
conflict with existing policies and has approval from the office of the State Forester.

Establish permanent demonstration plots of approved and scientifically applied forestry
practices.

Maintain current DOF research plots and provide adequate buffers during future
treatments or field studies.

ENVIRONMENTAL

1.

Solicit input and collaborative efforts amongst professional groups to assist in gathering
information on native plants, threatened and endangered species or unique plant and
animal communities.

ADMINISTRATION AND OPERATIONS

1.

Develop or enhance cooperative efforts between State Forest staff, Nursery staff,
Headquarters and local departmental employees in managing the Paul State Forest.

Repaint the property boundary line every seven years. Post “no hunting” signage.

Continue improvement and maintenance of main access road, graveling until completed.

11



TABLE 6 — 1992 CROP TREE RELEASE SUMMARY

CROP TREE RELEASE SUMMARY
PAUL 1 STD 3/23/92

CROP TREE SUMMARY: PLOT 1 RELEASED
DATE # TREES # TREES/ AC DBH HT BASAL AREA
3/23/1992 19 190 3.7 33 15
5/13/2004 19 190 8.7 65 82
20063 OCT 19 190 9.4 70 97
NO
CROP TREE SUMMARY: PLOT 2 RELEASE
DATE # TREES #TREES/AC DBH HT BASAL AREA
3/23/1992 18 180 3.7 35 14
5/13/2004 14 140 7 56 38
2006 OCT 12 120 7.8 65 44

Notes: plots are 1/10 acre in size. The no release plot was measured as the released plot
No cutting was done on the no release plot, trees were just identified as crop trees at the
beginning of the study.

TABLE 7 — PHYSICAL RESOURCEI| NVENTORY OF THE PAUL STATE FOREST

Secondary Highways:
1 Road frontage State Route 613, 1635 Feet
Clover Hill Road

Land Distribution by Use Class:

1 Forest land 173 Acres
M 20 foot R-O-W State Route 257 7,886 Square Feet
Boundary Lines Maintained 18,880 Feet
Interior Roads Maintained 1.2 Miles
Intermittent Streams (defined channel) 0.1 Miles

12



MAP 2 — FOREST BOUNDARY MAP WITH USGS TOPOGRAPHY
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MAP 3 — FOREST STAND MAP WITH 2018 AERIAL | MAGERY
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TIMBER TYPE MAP CLASSIFICATIONS

GENERAL

A timber type map has been constructed for the Paul State Forest. Timber stand data was
interpreted from aerial photographs and verified with data collected during the inventory.
This data of each timber type has been entered into the GIS management system. A copy
of the timber type map is included in this report. A timber inventory has also been performed
and summary reports are included subsequently.

VOLUME | NVENTORY PROCEDURES

A preliminary timber type map was used as a base for further analysis of forest conditions
(note: the final type map included in this report is a corrected version based on measured
field data and known historical silvicultural treatments applied to the forest). A detailed
breakdown of land area by species groups and age classes was made and summarized.

The inventory plots were spaced on a 4 chain by 5 chain grid (264 ft. by 330 ft.) Field
location of the selected plots was by compass bearing and measured distance.

All trees included in the volume inventory were sampled using a prism (BAF 20 - Factor
Prism). Variable plot radii were determined by measuring tree diameter (at DBH) and center
line distance for questionable (or "liner" trees). Advance regeneration and plants were
sampled using 1/500%" or 1/250%" acre circular plots, depending on vegetation density.

For each inventory point the following data were recorded: Species, Product (see below),
Diameter at Breast Height (2 inch diameter classes), Merchantable Height, % Defect, and
any Notes. Merchantability Specifications are as follows:

FOREST PINE AND POPLAR HARDWOODS
PRODUCT
DBH Height DBH Height
Sawtimber 9.1 to|16’logsby 21log. 1 | 11.1" to 45" | 16’ logs by "> log.
45" log minimum 1 log minimum
8" top DOB 8" top DOB
Low Grade Low Low grade poplar 11.1"to 45” | 16 logs by - log.
grade matches specs for 1 log minimum
pine  Is| hardwoodsY (min. 8" top DOB
pulp DBH: 9.17)
Pulpwood 4" to 26” | In5’increments, 15" | 4” to 26" In 5" increments,
minimum 15" minimum
4" top DOB 4" top DOB
Snag 9.1" to|16'logsby 21log.1 | 11.1"to 45" | 16’ logs by "2 log. 1
45" log min log min
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TIMBER VOLUMES

Timber volumes were calculated with the TwoDog Brand Forest Inventory Software. Saw-
timber, Low Grade, and Snag volumes were calculated with custom International 2 Inch
State Forest volume tables using form class 77 for hardwood species, and form class 79 for
pine species (in general- specific volume table usage is presented in the following reports).
Pulpwood volume calculation used volume tables developed by Dr. Rich Oderwald for the
Two Dog Inventory software program. Total volumes and trees per acre are presented at
the individual stand and entire tract level. Additional reports are available from the Assistant
State Forest Manager, Tom Zaebst.

STATISTICAL ANALYSIS

A statistical analysis of the inventory was performed using TwoDog Inventory Software.
Statistic definitions and summary report of statistics at the entire tract level are available.
Additional reports are available from the Assistant State Forest Manager, Tom Zaebst.

The Mean
The sample mean or arithmetic average, commonly designated as x, is calculated as:

ax
n

X =

Standard Deviation
A measure of the dispersion of individual observations about their arithmetic mean,
calculated as:

S-Jaxﬁ(é@“n
- n-1

Standard Error

A measure of the variation among sample means, also regarded as a standard deviation
among the means of samples of a fixed size n. For simple random sampling with
replacement, the estimated standard error of the mean sy, is calculated as:

n

The finite population correction should be included when sampling without replacement
from a finite population:

SZ

& = |—
n

N - n
N

TQJO
|- OO

O

Confidence Limits
Upper and lower confidence limits are calculated at the 95% probability level as:

Mean° t(s)
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Confidence Interval % Error

Confidence intervals can also be represented as percent error. This actually is more
common than using units like board feet or cords. The percentage removes the units.
Among other things, using percent error makes it easier to compare confidence intervals
for different products. The Confidence Interval % Error is calculated as:

L)j) (100

These plus and minus ranges are what people are talking about when they say “We were
within 10%" or “We want to be within 15%". The probability % part is usually ignored, but
most people seem to think they are talking about 95% probability. Often they have no idea
what they are talking about and dont even know there is a probability attached (R.
Oderwald, Virginia Tech; personal communication 2007). As mentioned this inventory was
performed at the 95% probability level.

Coefficient of Variation (CV)

Coefficient of variation measures difference between plots as a percentage of the mean.
Common values of CV for one-tenth acre plots and BAF 10 points for board foot volume in
mature saw-timber are 60% to 85%. CVs for smaller plots and larger BAFs will be larger.
The more homogeneous a stand, the smaller the CV will be. CV is calculated as:

cv = 2109
X
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