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INTRODUCTION 
 The Maryland Department of atural Resources - Forest Service received a grant from 
the U.S. Environmental Protection Agency to conduct an assessment and analysis of 
forestry Rest Management Practice (BMP) implementation in Maryland during the 
summer and fall of 1994. 

Maryland's Nonpoint Source Pollution (NPS) Management Program, prepared tn 

respon e to ection 319(h) of the Clean Water Act, addresses silvicultural activities. 
Silvicultural nonpoint source pollution impacts depend on site characteristics, climate 
conditions, and the forest practices employed. Sediment, nutrients, herbicides and 
increased temperature are pollutanl$ commonly associated with forestry activities. 
These activities may include harvesting, forest management, and road construction :lnd 
maintenance. 

Nonpolnt source runoff from forest harvest operations has the potential for causing 
sediment and nutrient loadings to water sy tems throughouL the state. In an ~lVerage 
year, over 27,500 acres of forest land arc impacted by silvicuhural operation , many of 
which can cause NPS pollution. Currently, there is no mechanism to check the 
effcctivenes of the Department of Natural Resource's programs to educate loggers and 
landown rs about the value and need LO implement BMPs for forest harvest operations. 
Compliance in pections with the required sediment control plans arc primarily 
complaint driven. Therefore good information on the cffectivcnc s of forestry BMPs is 
not readily availahle. Adequate research has not been done to find out how effective 
current programs are in meeLing the objectives of reducing sediment loads, the levels 
of BMP acceptance, implementation and success and, how effective D ill 's logger 
education program is in actually modifyUlg behavior on site. 

The foundation for this project was a logger/ landowner mail survey and an assessment 
and field survey of harvested sites to determine levels of BMP implementation and 
effectivene s. The information learned through this effort will be used to make changes 
to our technology transfer delivery system. If the on-the-ground inspection determines 
that a BMP falled due to improper installation, then additional technical assistance and 
training will be made available to the operator. If the inspection deterntines that the 
BMP itself is not capable of controlling water, then either a different BMP will be 
recommended for that particular situation, or thal pecific BMP will be redesigned to 
function properly for that given set of circumstances. The mail survey determined BMP 
awareness, implementation, compliance, and success. The 'urvey was designed to yield 
data for use in evaluating information, education, and technical assistance. 
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PRO.JECT OB.JECTIVES The primary objective of this project was to estimate the level of compliance with 
Maryland's forestry BMPs by evaluating BMP implementation on private forest lands 
throughout the state. A secondary objective was to determine whether forest products 
operators and private landowners were aware of Maryland's forestry BMP requirements 
and what their attitudes towards implementing them are. 

FIELD SURVEY TEAMS 	In Maryland, the responsibility for protecting soil and water resources during forest 
harvest operations is shared among a number of organizations. Several state and local 
government agendes and the forest industry each playa role in ensuring that BMP 
requirements are met on all forest harvest operations in the state. The Department of 
the Environment (MDE) has regulatory authority for enforcing ediment and ero ion 
control plans on logging operations; the Department of Natural Resources (DNR) 
provides technical and educational training to forest products operators and forest 
landowners; the local Soil Conservation Districts (SCD) review and approve sediment 
and erosion control plans; and finally, the forest products operators implement the 
sediment and erosion control plans based on Maryland's forestry BMP requirements. 

Since all four groups mentioned above are part of the process, it was important for each 
to be involved in the project. Requests were made by the DNR-Forest Service to each 
governmental agency as well as the Maryland Forests Association (a private non-profit 
organization which represents the majority of the forestry industry in Maryland) to 
provide representatives for the field-level BMP implementation survey across the state. 

Each survey team consisted of five members: the project coordinator (DNR forest 
hydrologist), a sediment control inspector (MDE), a forester (DNR), a soils specialist 
(SCD), and an industry representative (MFA). The original intent was to maintain 
consistency among sites by using a single team for each pbysiographic region. However, 
due to scheduling conflicts and other commitments among the members, the single tearn 
concept was not possible. While each organization was represented on the survey 
teams, representation varied within and among physiograpllic regions. 

SITE SELECTION AND Field survey sites were selected from sediment and erosion control plans approved 
EVALUATION between]anuary 1993 and March 1994. An initial screening of the plans was performed 

to select: (1 ) only operations that involved greater than 10 acres but less than 350 acres, 
and (2) only sites whicb contained streams, ponds lakes, or wetlands. Size limits 
eliminated both small sites that were likely to have little or no off-site impacts, and large 
sites that would require a lengthy evaluation. The presence of water bodies ensured the 
evaluation of a full range of BMPs (i.e. streamside management zones and stream 
crossings). 

Final survey sites were randomly selected from the screened plans. In order to obtain 
a representative sample of forest harvest operations across the state, the number of 
survey sites within each county was predetermined. The number of survey sites within 
a county ranged from three to six and was based on the level of past harvest activity. in 
several cases, the harvest operation had not been completed at the time of site election 
even though the sediment control plan had been approved. This eliminated several sites 
originally selected for evaluation. When this occurred, an alternate site was selected. In 
only one case was the survey team denied access by a landowner; here again an 
alternative site was chosen. Atotal of 99 sites were selected from the pre-screened 
population of approximately 800 sediment and erosion control plans approved during 
the 15 month period (12% sample). The locations of survey sites are illustrated in the 
State map on page 6 . 
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LANOOWNER/ 
LOGGERBMP 
MAILSURVEY 

The site evaluation form was developed in accordance with "Maryland's Guide to Forest 
Harvest Operations and Best Management Practices" (DNR-Forest Service 1992). The 
form included a total of23 questions separated into five broad BMP categories: (1) haul 
roads and skid trails, (2) stream crossings, (3) streamside management zones (SMZ).(4) 
landings and log decks, and (5) soil stabilization. Question related to haul roads and 
skid trails focllsed on access point protection, location and construction of roads and 
trails, maintenance of surface water drainage and soil rutting. Questions related to 
stream crossings focused on the number of crossings, the level of sLreambank 
disturbance, and maintenance of surface water drainage. Questions related to 
streamside management zones focused on retention of forested buffers, the level ofSMZ 
disturbance, and the amount of logging debris in stream channels. Questions related to 
landings and log decks focused on location relative to stream channels, maintenance of 
surface water drainage, and the amount of litter left on site. Questions related to soil 
stabilization focused on surface erosion control on cut and fill slopes, landings, and skid 
trails. The intent of the form was to be comprehensive yet minimize personal bias by 
requiring UYES" or "NO" answers to each question. There was space at the end of each 
question for each survey team member to include written comments as appropriate. 

Evaluations began during May 1994 and continued through August 1994. Survey team 
members traveled to each site as a group but evaluated the site individually. Dunng site 
evaluations, team members usually walked the site alone or split into ~mall groups. 
Once the survey team had walked the lte, the group reconvened LO eliminate from the 
evaluation those survey questions which did not apply to the site. For example, soil 
stabilization questions were often not appUcable to sites with low topographic reUef. 
The consensus approach ensured that all team members answered the arne questions 
which laler proved to simplify the task of data analysiS. Survey team members then 
completed their evaluation forms independently, answering each question that was 
applicable. Once evaluations were ubmitted to the project coordinator, the team 
discussed their findings, noting the positive and/or negative aspects of the operation. 

Two mail surveys were conducted; one for licensed forest products operators and the 
other for forest landowners who own between 5 and 350 acres and had conducted a 
forest harvest operation within the last 18 months. thiS pool of forest landowners was 
also used to select the harvest operations for the site evaluation inspection . These 
surveys sought to determine the levels of forestry 8MJ' awareness, acceptance, 

oGa.... 

DNR Inspection Sites 

Plain 
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Coastal 

BMP Implementation by Maryland's Forest Products Operators 
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DATA PROCESSING 
AND ANALYSIS 

BMP Site Evaluations 

RESULTS 

Statewide BMP 
Compliance 

UJ:tpiementation, compliance and success. See appendix for survey questions. The 
following are just a few examples of the information sought through the mail survey: 

•AIe landowners aware of forestry BMPs? 
•Did a forester assist with the harvest? 
•What types of BMPs are being implemented during harvesting operations? 

Surveys were mailed to 624 licensed forest products operators, and 221 forest 
landowners. All respondents could choose to participate anonymously or affix the 
address label to the survey form if they were interested in learning more about forestry 
BMPs. Though the initial mailings differed by over 400 surveys, the response was 
amazingly similar 17.3% and 22.6% respectively. 

Each evaluation form contained a total of 23 questions distributed among five broad 
categories for a total of 115 questions for each evaluation site. To calcujate the percent 
compliance for each Site, the number of questions receiving favorable responses was 
divided by the total number of applicable questions (since not all 115 questions were 
always applicable to each site). As a result, responses to individual questions formed 
the basis for determining compliance. Differential statistical weighting by category was 
based on the number of questions in each category. 

Compliance percentages were calcuJated at the question and category levels for each of 
the 99 evaluation sites to determine statewide BMP compliance. The results were also 
grouped by Maryland's four physiographic regions to determine regional compliance. 
Survey team members' written comments were summarized by common "themes", 
which oftentimes corresponded to individual BMP questions or BMP categories. Four 
qualitative rating classes were established to define BMP compliance: ExceUent=90%+, 
Good=80-89%, Fair=70-79%, and Low=<70%. 

A total of 99 sites were evaluated statewide. The overall compliance score was 
calculated to be 82%, which placed statewide compliance in the Good class. Results 
indicate that compliance varies by BMP category, ranging from Excellent for Landings/ 
Log Decks to Low for Soil Stabilization. Compliance with BMP requirements for 
Streamside Management Zones and Haul Roads/Skid Trails was Good, whlle Stream 
Crossings compliance was fair. Figure 1 illustrates the compliance percentages 
associated with each BMP category. 

Statewide Physiographic Compliance 
by BMP Category 
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BMP Compliance By 
Physiographic Region 

Lower Coastal Plain: 

The Lower Coastal Plain (LCP) region contained a lotal of 38 sites and received 
an overall compliance rating of Good. The calculated compliance score of 89% 
was the highest among Maryland's four physiographic regions. Figure 2 
iUustrates compliance percentages for each BMP category. 

Haul road and skid trail compliance was rated as Good. In general, the ratings 
ranged from Good for BMPs such as minimizing rutting to Excellent for BMPs 
related to access point protection and landing location relative to streams. 
Written comments noted rutting as amajor problem associated with hauI roads 
and skid trails in the LCP region. 

Stream crossing BMP compliance was rated as Good. Results indicated that 
whUe the number of stream crossings was often minimized (Excellent 
compliance), established crossings did not always minimize streambank 
disturbance (Low compliance). 1n written comments, survey leam members 
attributed this Low compliance rating to poor crossing design or a lack of 
planning. 

Streamside management zone BMPs received an Excellent compliance rating. 
The retention of forest buffers and the minimization of so11 disturbance within 
the SM2 were both rated Excellent compliance. Although the minimization of 
slash and logging debris in streams was rated Good overall, written comments 
often noted excessive debris in streams. 

Landings and log deck compliance was rated as Good. The location, 
construction, and drainage of landings all received Excellent compliance 
ralings. However, excessive litter left on site resulted in a Low compli:mce 
rating overall for this question. Soil stabilization BMPswere only evaluated on 
one site within the LCP region and therefore should be noted as such ill the 
analysis. 
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Upper Coastal Plain: 

The Upper Coastal Plain (UCP) region contained a total of 21 survey sites with 
an overall compliance rating of Fair. The 75%calculated compliance score was 
the lowest among Maryland's four physiographic regions. Figure 3 illustrates 
compliance percentages by BMP category. 

In general, BMP compliance for haul roads and skid trails was Fair. Locating 
roads outside SMZs and other sensitive areas was rated as Excellent, however, 
the lnstallation of waterbars following the harvest was rated as Low. Survey 
team members most often noted the lack of waterbars and the presence of haul 
road and lor skid trail rutting in written comments. 

CompUance with stream crOSSing BMPs was rated as Low. While the number 
of crossings and the degree of disturbance were rated as Good and Fair, 
respectively, the installation of turnouts prior to crossings was rated as Low. 
Survey team members provided few written comments regarding stream 
crOSSings. 

Streamside management zone compliance was rated as Fair, but varied widely 
among questions. The maintenance of forested buffers was rated as Good, 
however, the degree of soil disturbance within the SMZ and the level of logging 
debris in stream channels were both rated as Fair. Both of these issues were 
often included in team members' written comments. Areas within the SMZ that 
were disturbed during the operation were rarely seeded or mulched, which was 
reflected in the Low compliance rating. 

Landings/log deck compliance was rated as Good. The location, gradlent, and 
drainage of landings aU received Excellent ratings, however, as was the case in 
the Lep region, litter on a large number of sites resulted in a Low compliance 
rating. Written comments most often noted the presence of litter left on site. 

Compliance with soil stabilization BMPs was rated as Low. Seeding and 
mulching of road cut and fill slopes and skid trails were rated as Low, while 
landings were more often stabilized as reflected in the Good rating. Alarge 
number of written comments were made regarding the lackof oil stabiJjzation 
or erosion control. 
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Piedmont: 

The Piedmont region contained a total of 19 survey sites and received an 
overall compliance rating of Good. The region's 86% calculated compliance 
score was second highest in the state. Figure 4 illustrates compliance 
percentages for each BMP category. 

Compliance with haul road and skid trail BMPs was Good. In general, the 
location, construction, and drainage of haul roads received Excellent ratings, 
while skid trail construction received ratings of Good and Fair. While the 
minimization of rutting was rated as Good overall, many wrilten comments 
noted rutting as a problem. The installation of waterbars following the harvest 
received the only Low rating In the category,which was also reflected in survey 
team members' written comments. 

Compliance with stream crossing BMPs was rated as Fair. While team 
members felt that the number of cros ings was minimized (Good rating), many 
crossings created excessive disturbance, as indic.'ued by the Low compliance 
rating. In addition, Ulrnout installation prior to crossings was rated Low. 
Written comments regarding stream crOSSing showed no significant trend 

Streamside management zone compliance was rated Good,with the retention 
of forest huffers, minimizjng soil disturbance within the SMZ, and limiting 
logging debris in streams all receiving Good ratings. The only Low ratings 
related to the repair of exposed soils within SMZs. Written comments were 
made regarding excessive loggiilg debriS in streams,which seems to contradict 
the Good compliance rating. 

Landing/log deck compUance was rated as Excellent, as were ratings for 
landing location relative to streams, limiting landing gradients, and 
maintaining surface water drainage. Limiting the anlOunt of litter left on site 
received a Good rating. No trend in written comments was apparent. 

Compliance with soil stabilization BMPs was Fair, however, both cut and fill 
slope stabilization and landing stabilization were rated a Excellent. The single 
Low rating was associated with seeding and mulching of skid trails,which also 
appeared in the written comments. 
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Mountains: 

The Mountain region contained a total of 19 survey sites and received an overall 
compliance rating of Good. The 78%calculated compliance score ranked third among 
Maryland's four physiographic regions. Figure 5 illustrates compliance percentage for 
each BMP category. 

Haul road and skid trail compliance was rated as Good. While haul road BMPs were 
rated as Excellent, other BMPs in the category were rated as Low. The e included 
limiting skid trail gradients, maintainlng drainage on skid trails, and installing 
waterbars following the harvest The minimization of rutting was rated as Good, while 
access point protection was rated as Excellent Written comments focused mainlyon the 
lack of waterbars and excessive skid trail gradients. 

Stream crossing BMP compliance was rated as Fair. As was the case with all other 
regions, the number of stream crossings received a higher compliance rating then did 
the degree of disturbance associated with the cro sings. In the Mountains region, the 
number of crossings was rated as Excellent (few in number),while limiting disturbance 
was rated as Low. The installation of turnouts prior to crOSSings was also rated as Low. 
Few written comments were provided for stream crossings. 

Streamside management zone compliance was rated as Fair. The retention of forested 
buffers and limiting disturbance within the SMZ were both rated as Fair. Umiting the 
amount of logging debri entering the stream channel was rated as Good, however, the 
repair of exposed soil within the SMZ was rated as Low. Written comments were evenly 
distributed among excessive logging debris in streams, soil disturbance within the SMZ 
and adequacy of forested buffers. 

Landing/log deck compliance was rated as Good. The proper location of landings 
relative [0 streams was rated as Excellent. Umiting landing gradient, ensuring adequate 
drainage, and limiting the amount of litter left on site received Good ratings. Few 
written comments relating to landings were provided. 

Soil stabilization received a Low compliance rating. Road cut and fill slopes and Landing 
stabilization both received Fair ratings, while compliance with skid trail stabilization 
requirements was Low. The lack of seeding and/or mulching was noted in survey team 
members' written comments. 
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Forest Products 
Oper ators Survey 

Forest Landowner 
Survey 
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The primary operations of the respondents were firewood, logging, and sawmill 
operator and 27% indicated that they operated multiple businesses. The majority of the 
respondents (78%) felt that BMPs were necessary and that the guidelines were adequate 
(62%). Of the remaining 38%, about half felt they were too strict and the rest felt it 
depended on the site or were unsure. BMP awareness came from multiple sources, the 
most common being: logger seminar (39%), stale service foresters (27%), consulling 
foresters (21 %), Soil Conservation Districts (20%), and other forest products operators 
(18%). 

About half (47%) of the forest products operators responding to the survey were 
approached primarily by private landowners to initiate their most recent timber sale. 
Consultant and industrial foresters initiated timber sales with responding operators 8% 
and 6% of the time, respectively. Most of the recent harvests were between 5-20 aCres, 
with the majority of the rest being between 51-100 acres. Most of the harvests were 
partial thinnings (70%), not cLearcuts (12%). Forty-three percent responded that they 
had sought the advice and assistance of a forester prior to initiating their most recent 
sale. Consulting foresters (32%) and state service foresters (27%) were contacted most 
frequently, followed by industrial foresters (15%)_ Sixty-three percent of those 
responding had a written timber sale contract, of whieb more than half (52 %) included 
provisions which exceeded the legal requirements for sediment and erosion control 
measures (BMPs). The types of BMPs used on the last harvesting operation included: 
landings (56%), roads & trails (54%), slreamside management zones (53%), soil 
stabilization (48%), and Slream crOSSings (35%). 

The majority (86%) of I.he respondents were non-industrial private forest landowners. 
Most forest holdings were between 21-50 acres (46%) with the next highe 1 category 
between 101-250 acres (22%). The vast majority of respondents were aware of 
standard forestry BMPs (78%) and mandatory wetland BMPs (68%). As with the forest 
products operators, BMP awareness came from multiple ources, tlle most common 
being: consulting foresters (40%), state service foresters (3 2%), Soil Con -ervation 
Districts (18%), and forest products operators (18%) Landowner seminars were very 
low on the list (2%). Most landowners agreed that BMPs are necessary (78%) with Lhe 
majority (46%) indicating that the BMP guidelines are adequate. Only 24%felt that the 
BMP guidelines were too strict. 

The reasons given for harvesting varied but the most common was to generate income 
(80%) foUowed by salvage of damaged timber (36%), initiate forest renewal (38%), 
comply with a written forest management plan (26%), improve wildlife habitat (28%) 
and aesthetics (16%). Most of the recent harvesting was conducted on forest holdings 
between 21-50 acres with the majority of the balance between 5-250 acres (2 were over 
500 acres). The majority of the landowners initiated their own timber sale (72%). Of 
the landowners who were approached to sell their timber, the most common solicitors 
were loggers, consulting forester and sawmills, respectively_ The majority of 
landowner (78%) sought advice from consulting foresters (48%), state service foresters 
(36%) and industrial foresters (10%) prior to marketing their timber. Only 20%of the 
respondents did not seek or receive any professional advice before initiating harvesting 
activities. Overall, 94%of the forest landowners responding indicated that they were 
satisfied Witll their most recent forest harvesting operation. 



Comparison 

CONCLUSIONS 

BMP Site Evaluation 
Inspections 

It is interesting to compare the responses provided by each group of respondents. Both 
forest products operators and forest landowners feel strongly that forestry BMPs are 
necessary to control nonpoint source pollution and that the guidelines for 
implementation are not too strict. 

While most operators get their BMP information through seminars, landowners prefer 
the one-on-one contact with a forester on their land as the best way to get BMP 
information. Both groups of respondents indicated that the majority of harvesting is 
done by partial thlnnings and not c1earcuttings. Acros both groups, the most common 
tract size is between ; and SO acres. Only about half (43%) of operators sought 
professional assistance prior to the commencement of harvesting as opposed [0 

landowners who sought such advice much more often (78%). Of those who sought 
assistance for both groups, consulting foresters, stale service foresters and industrial 
foresters were the primary sources of information, respectively. 

The results seemed to confirm that it is easier to comply with forestry BMPs on flatter 
ground than on areas having !,'l'eater topographic relief. WhIle there were some 
regional differences, the results largely indicated a positive trend towards good pre
planning, layout and deSign. Improper implementation of construction practice for the 
installation of stream crossings, turnouts, waterbars, and soil stabilization were also 
indicated by the site evaluation inspectIons. 

Landings/log decks and streamside management zones were areas with relatively good 
compliance. Landings were well located, constructed and sloped to facilitate good 
drainage and minimize erosion. Haul roads were al 0 located and constructed correcLly 
and access points were adequately protected. Streamside management zones showed 
good compliance for the retention of forest buffers and limiting the number of stream 
crossings. 

The results also indicated that there are areas of concern wWch deserve further 
attention relative to correct implementation and educational outreach efforts. Slream 
crossing ' and soil tabilization were two areas where survey team members indicated 
improvements could be made. Controlling water on haul roads and skid trails was 
problematic since waterbars and turnouts were seldom installed or maintained 
properly. In the Mountain region, steep slope ' were a problem on many of the skid 
trails, although this occurred for relatively hort stretches. While the number of stream 
crossings appeared to be succes fully limited, the level of streambank disturbance 
indicated operators still had trouble constructing acceptable crossings. Poor 
construction design and practice implementation appeared to be the major reasons so 
many stream crossings received low ratings. Soil stabilization using seeding and 
mulching proved to be aproblem,especially within SMZs and on cut and fill slopes. Skid 
trails and stream crOSSings would also have received higher ratings if adequate soil 
stabilization had been completed properly. A problem which 'hould be easy to address 
relates to the presence of litter on most landing areas. The elimination of litter on 
landings would improve the rating for the Landing and Log Deck category substantially. 
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The Logger/Landowner Several conclusions can be drawn from the results of the logger/landowner mail 
Mail Surveys surveys. It is apparent that the BMP message has been successfully communicated to 

the job site and it has been embraced by both the forest products industry and private 
landowners. Since only a small egment of those responding felt that the BMP 
guidelines were too strict, the argument can be made that the majority think the 
guidelines are reasonable and readily implementable on·the·ground Both groups 
respond well to one·on-one contact, and seminar seem to work quite well with forest 
products operators. One-on·one contact with target clientele is a very effective method 
of technical assistance delivery, as evidenced by balf of tbe operators and three quarters 
of landowners seeking and receiving a fore ter" advice prior to the commencement of 
harvesting activities. The vast majority of operators and landowners prefer to do 
business with a written contract. Half of the contracts signed by operators and two 
thirds of the contrace igned by landowners, reqwre extra BMP above and beyond 
Maryland's legal requirements. Stream crossings was a BMP category which had lower 
applicability than other categories according to the mail survey. One possible reason 
for this may be that both operators and landowners are making efforts to limit crossing 
streams \.0 avoid being delayed by the requirements of the regulatory and permit 
process. 

RECOMMENDATIONS • A detailed forestry Best Management Practice monitoring survey need to be 
performed on a regular basi ,at least once every three years. The monHoring systemFOR FUTURE 
should include more quantitative techniques that will better assess how specific BMPsACTIONS arc functioning. A survey team made up of permanent members for each 
phYSiographic regIOn of tbe state needs to be created to better facilitate consistency 
in field data collection. 

·The DNR-Fore t Service needs to assume the lead for BMP monitoring along with its 
technical assistance and educational responsibility for lando~l1ers and forest 
products operators alike. 

· Forestry Best Managemenl Practices' outreach and training delivery mecharusms need 
to be revised in several areas, e pecially soil tabilizati n. stream cro ings, and water 
control devices for haul roads and skid trails. The DNR·Fore t Service should take the 
lead in this effort with input from the forestry community, forest landowners,the 
general public and the regulatory community. 

•Efforts to edut:ate forest landowners and forest products operators need to continue 
and in some cases be expanded. In addition to das room lectures and slide shows, 
operators should be given the opporrunity to learn BMP installation techniques in an 
outdoor setting using the type and kinds of equipment normall)' found on a 
harvesting site. Forestry BMP trainlng should be a cooperative effort among the Rural 
Conservation and Development Boards, the DNR-Forest 'ervice, the Cooperative 
Exten ion Service, and the Maryland Forests As ociation. 
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OVERALL STATE COMPLIANCE RATINGS BY QUESTION 


COMPLIANCE APPLICABILITY 

EXCELLENT 
(4A) LANDING LOCATION 97% 93% 
(4B) LANDING GRADIENT 94% 61% 
(1 D) CUT AND FILL SLOPES 93% 25% 
(4C) LANDING DRAINAGE 93% 96% 
(1A) HAUL ROAD LOCATION 92% 64% 
(2A) NUMBER OF STREAM CROSSINGS 91% 66% 
(IJ) SITE ACCESS POINT PROTECTION 91% 80% 
(1 B) HAUL ROAD GRADIENT 90% 37% 
(1E) ROAD DRAINAGE OUTLETS 90% 43% 

TOTAL APPLICABILITY 63% 

GOOD 

(1 C) HAUL ROAD DRAINAGE 88% 53% 

(3B) SMZ SOIL EXPOSURE 88% 86% 

(3A) SMZ FOREST BUFFER RETENTION 87% 86% 

(3D) SMZ LOGGING DEBRIS 80% 86% 

(11) 	ROAD AND TRAIL RUTIING 80% 100% 

TOTAL APPLICABILITY 82% 

FAIR 

(5C) LANDING EROSION PREVENTION 79% 41% 

(40) L1TIER DISPOSAL MEASURES 78% 99% 
(1G) SKID TRAIL DRAINAGE 75% 96% 
(5A) ROAD CUT/FILL SLOPE CONTROL 73% 22% 
(IF) SKID TRAIL GRADIENT 72% 60% 

TOTAL APPLICABILITY 	 64% 

LOW 

(2B) STREAM CROSSING DESIGN 65% 42% 

(IH) WATER BAR INSTALLATION 59% 44% 

(3C) SMZ SOIL REPAIR 58% 26% 

(5B) SKID TRAIL EROSION PREVENTION 56% 51% 

(2C) TIMING OF STREAM CROSSING MEASURES 35% 17% 


TOTAL APPLICABILITY 	 36% 

CATEGORY 
(4) LANDINGS 	 90% 87% 
(3) STREAM MANAGEMENT ZONES 	 83% 71% 
(1) HAUL ROADS AND SKID TRAILS 	 82% 60% 
(2) STREAM CROSSINGS 	 75% 42% 
(5) SOIL STABILIZATION 	 68% 38% 


TOTAL APPLICABILITY 61% 
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BMP Operator Survey vs. BMP Landowner Survey 

(108 Survey Responses) (50 responses) 

'Il .% tl .% 
Trade Landowner Ty~e 

Logger 42 39 Private 43 86 
Firewood 41 38 Industrial 2 4 
Sawmill 39 36 No Response 5 10 
Veneer 11 10 
Tree Service 3 3 
Chipper 2 2 
Multiple Trades· 29 27 
No Response 3 3 

• also listed individually above 

Counties of Operation* Forest Location 
Central Region Central Region 

Carroll 15 9 Carroll 4 7 
Baltimore 14 8 Baltimore 3 5 
Harford 11 6 Montgomery 1 2 
Howard 6 3 Howard 0 0 
Cecil 7 4 Cecil 0 0 
Montgome!1: 4 2 Harford 0 0 
Totals 57 33 Totals 8 14 

West Region West Region 
Garrett 18 10 Washington 5 9 
Allegany 14 8 Garrett 5 9 
Washington 11 6 Allegany 2 4 
Frederick 8 5 Frederick 1 2 
Totals 51 29 Totals 13 23 

East Region East Region 
Queen Anne's 9 5 Wicomico 6 11 
Talbot 8 5 Dorchester 4 7 
Caroline 7 4 Caroline 3 5 
Somerset 5 3 Worcester 3 5 
Kent 5 3 Somerset 3 5 
Wicomico 4 2 Queen Anne's 2 4 
Dorchester 4 2 Kent 1 2 
Worcester 3 2 Talbot 1 2 
Totals 45 26 Totals 23 41 

South Region South Region 
St. Mary's 5 3 Anne Arundel 4 7 
Charles 5 3 Prince Georges 3 5 
Prince George's 4 2 Charles 3 5 
Anne Arundel 5 3 Calvert 2 4 
Calvert 3 2 St. Ma!1:'s 0 0 
Totals 22 13 Totals 12 21 

*42 respondents did not indicate county(s) of operation 
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B,iP Landowner Survey 


Private landowners AlII 
(43 responslt.s) (50 responses) 

It .% II. ~ 
CAS Own d 

5-20 3 7 3 6 
21-50 19 44 23 46 
51-100 4 9 4 8 
101-250 10 23 11 22 
251-500 5 12 5 10 
>500 2 5 4 8 

B P Guideline Awarene s 

Yes 33 77 39 78 
No 10 23 11 22 

Mandatory Wetland BMP Awareness 

Yes 28 65 34 68 
No 15 35 16 32 

B P Know edge Source(s) 

Consultant Forester 17 40 20 40 
State Forester 15 35 16 32 
Logger 8 19 9 18 
Soil Conservation District 8 19 9 18 
Other Non-governmental Source 1 2 3 6 
Other Government Source 2 5 2 4 
Not Applicable 2 5 2 4 
Not Known Until Received Survey 2 5 4 8 
Non-Professional 1 2 2 4 
Landowner Seminar 1 2 1 2 
No Response 1 2 1 2 

Opinion on BMP Necessity 

Yes 34 79 39 78 
No 4 9 5 10 
Depends 2 5 3 6 
Don't Know 2 5 2 4 
No Response 1 2 1 2 

Opinion on BMP Guideline Stringency 

Not Strict Enough 0 0 0 0 
Adequate 18 42 23 46 
Too Strict 10 23 12 24 
Don't Know 12 28 12 24 
No Response 3 7 3 6 

nme of last Harvest Operation 

<6 months ago 13 30 16 32 
6 to 12 months ago 17 40 21 42 
12 to 18 months ago 13 30 13 26 

Sale Objective(s) From Last Harvest 

Income 34 79 40 80 
Initiate Forest Renewal 14 33 19 38 
Salvage Damaged Timber 16 37 18 36 
Wildlife Habitat Improvement 14 33 14 28 
Forest Management Plan Compliance 12 28 13 26 
Aesthetic Improvement 8 19 8 16 
Land Use Change 2 5 3 6 
Lumber For 8am 1 2 1 2 
Improve Standing Timber 1 2 1 2 
No Response 1 2 1 2 
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Private Landowners All Landowners 
(43 Responses) (50 Responses) 

1! .%. tl .%. 
Type of Last Harvest 
Partial 29 67 34 68 
Regeneration 12 28 13 26 
Both of Above 2 5 3 6 

Size of Last Harvest in Acres 
5 - 20 12 28 14 28 
21-50 18 42 21 42 
51 -100 5 12 7 14 
101-250 7 16 7 14 
251-500 0 0 0 0 
>500 1 2 1 2 

Klnd(s) of BMP Used In Last Harvest 
Streamside Management Zones 23 53 29 58 
Landings 18 42 24 48 
Soil Stabilization 19 44 23 46 
Haul Roads & Skid Trails 14 33 19 38 
Stream Crossings 11 26 14 28 
Not Completely Known 10 23 10 20 
No Response 2 5 2 4 

Satisfaction with Last Harvest Operation 
Yes 40 93 47 94 
No 3 7 3 6 

Initiator of Last Sale 
Self 31 72 36 72 
Outside Party 12 28 13 26 
Not Applicable 0 0 1 2 

Approacher For Last Sale 
Logger 6 14 6 12 
Consulting Forester 2 5 3 6 
Sawmill Operator 2 5 2 4 
More than one source 2 5 2 4 

Status on Advice Sought for Last Sale 
Sought 32 74 39 78 
Not Sought 10 23 10 20 
Not Applicable 1 2 1 2 

Assistance Received on Last Sale 
Consulting Forester 21 49 24 48 
State Service Forester 17 40 18 36 
None 10 23 10 20 
Industrial Forester 2 5 5 10 

Written Contract Status on Last Sale 
Contract Exceeded Legal Requirements 26 60 31 62 
Legal Contract 13 30 15 30 
No contract 4 9 4 8 
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PHYSIOGRAPHIC BMP SUMMARY COMMENTS M POSITIVE 

Use of pre-existing assets 
Very good job 
Minimal buffer disturbance 
Good drainage measures 
Natural plant regeneration supported 
Good job, despite circumstances 
Good seeding job 
Good stream crossing measures 
Good road and trail system 
Good access points 
Good 8MZ BMPs 
Good landings 
Minimal erosion 
Good rutting control 
Gradient problems well avoided 
No noticeable litter remaining on site 

LOWER 

COASTAL 


PLAIN 

12 
15 
20 
2 
1 
4 
2 
7 
a 
4 
2 
a 
2 
4 
a 
1 

PIEDMONT 

18 
4 
a 
17 
1 

12 
8 
a 
9 
5 
7 
6 
2 
a 
a 
a 

UPPER 

COASTAL 


PLAIN 

40 
7 
6 
3 
13 
1 
2 
3 
a 
a 
a 
1 
a 
a 
1 
a 

UPLANDS 

6 
12 
1 
4 
7 
3 
a 
a 
1 
a 
a 
1 
4 
a 
a 
0 

TOTAL 

76 
38 
27 
26 
22 
20 
12 
10 
10 
9 
9 
8 
8 
4 
1 
1 

T otal ~ositive comments 76 89 77 39 281 

Total evaluations 170 105 97 105 477 

Positive comments/evaluation 0.45 0.85 0.79 0.37 0.59 

COMMENT SUMMARY 

East Central South West Total 
Negative Comments/Evaluation 1.28 1.75 1.91 1.74 1.61 
Positive Comments/Evaluation 0.43 0.89 0.72 0.43 0.59 
Total (Neg.+Pos.) Comments/Evaluation 1.71 2.64 2.63 2.17 2.2 
Net (Neg.-Pos.) Comments/Evaluation 0.85 0.86 1.19 1.31 1.02 
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LOWER UPPER 
COASTAL PIEDMONT COASTAL UPLANDS TOTAL 

PLAIN PLAIN 

Haul Roads/Skid Trails 
WaterbarsJDips 0 28 22 38 88 
Rutting 38 25 7 3 73 
Seeding 1 16 15 29 61 
Gradients 1 12 9 28 50 
Erosion/Stabilization 7 9 16 3 35 
Drainage/Ponding 13 0 7 13 33 
Planning/Design 2 9 2 2 15 
Cut and Fill Slopes 0 0 9 4 13 
Access Points 5 6 0 0 11 
Maintenance 0 8 1 1 10 
Tumouts 0 2 1 1 4 
Litter 4 0 0 0 4 
Regeneration 3 0 0 0 3 
Total Trails 74 115 89 122 400 

w Stream Crossings 
> PlanningfDesign 18 4 4 1 27 
t« 
Q
UJ 
:z 

Litter 
Amount 
DrainagefTumouts 
Erosion/Stabilization 

9 
3 
4 
3 

5 
7 
3 
3 

4 
7 
5 
0 

0 
0 
4 
0 

18 
17 
16 
6 

VI Protection 0 5 0 0 5 
t
:z 
UJ 

Unapproved 
Seeding 

0 
2 

0 
0 

4 
0 

0 
0 

4 
2 

1: Rutting 1 0 0 0 1 

1: Total Crossings 40 27 24 5 96 
0 
U Stream Management Zones 
>-
ClI! « 

Logging Debris 
Trails 

23 
6 

19 
2 

20 
13 

4 
7 

66 
28 

1: Width 4 2 5 5 16 
1: Retention 5 0 4 2 11 
:J Maintenance 4 1 1 0 6 
VI 

0.. Seeding 0 3 1 2 6 
1: landings 4 0 1 1 6 
= Erosion/Stabilization 0 3 1 0 4 
U Planning/Design 0 2 0 0 2 
::I: Total SMZ 46 32 46 21 145 
0.. 

~ Landings/Log Decks 
Q 
Q
VI 

>
::I: 

Litter 
Seeding/Mulching 
Gradient 
Ponding 

25 
2 
0 
4 

2 
5 
0 
1 

9 
4 
0 
0 

7 
8 
11 
0 

43 
19 
11 
5 

0.. Rutting/Compaction 3 0 1 1 5 
Location 1 0 0 1 2 
Erosion 0 0 1 0 1 
Total Landings 35 8 15 28 86 

Mlscenaneous 
Tax Ditches 19 0 0 0 19 
Poor Overall Job 1 0 7 2 10 
Cut Too Severe 0 1 2 0 3 
Residual Stand Damage 0 1 0 2 3 
Inneffeclive BMPs 0 0 0 3 3 
Poor Harvest Timing 2 0 0 0 2 
Ethics 0 0 1 0 1 
Owner Dissatisfaction 0 0 1 0 1 
Forester Advice Needed 1 0 0 0 1 
Total Misc. 23 2 11 7 43 

Total Criticisms 218 184 185 183 770 

Total Evaluations 170 105 97 105 477 

Rate of Crltlcisml Evaluator 1.28 1.75 1.91 1.74 1.61 
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FIELD SURVEY Project Grant Administration - Steven W. Koehn, Associate Director, Maryland Department of Natul"JI Resources, 

TEAM Forest Service, Annapolis, Maryland. 

MEMBERSHIP Field Survey Project Coordinator . Jeffrey Grizzel, former Slate Forest Hydrologist, Maryland Department Natural 
Resources,Forest Service, currently Watershed Hydrologist, Washington Department of Natural Resources, Bellingham, 
Washington. 

Maryland DNR-Fcresl Service 

John Bidwell 
4329 Golden Hill Rd 
Church Creek, MD 21622 

John Jordan 
10990 Market Lane 
Princess Anne, MD 21853 

Randy Blass 
6095 60-Foot Road 
Parsonsburg, MD 21849 

Rob Clarke 
Nassawango Work Center 
6572 Snow Hill Road 
Snow Hill, MD 21863 

Scott Daniels 
4329 Golden Hill Road 
Church Creek, MD 21622 

Kip Powers 
201 Baptist Street 
Saiisbury, !tID 21801 

Maryland Department oftbt 
Envirooment 

Alan Hatton 
Water Management Administration 
2500 Broening Hwy 
Baltimore, MD 21224 

Bill Villaume 
MOE 
Water Management Administration 
2500 Broening nwy 
Baltlmore, MD 21224 

Chris Westergard 
Water Management Administration 
2500 Broening Hwy 
Baltimore, MD 21224 

SoU Conservation Districts 

Dan Rider 
RC&D 
8133 Elliott Road Suite 201 
Easton, MD 21601 

Project Manager for Dorchester and 
Wicomico Counties 

Project Forester for Somerset and 
Worcester Counties 

Project Forester for Dorchester and 
Wicomico Counties 

Project Forester for Somerset and 
Worcester Counties 

Project Forester for Dorchester and 
WicomIco Counties 

Re~ionaJ Forester, Eastern Region 

Sediment Control Inspector 

Sediment Control Inspector 

Sediment Control Inspector 

Forester, Eastern Shore Rural 
Conservation & Development Board, 
representing Eastern Shore SCDs 

Kevin Keenan 
Wicomico Co. SCD 
2322 BGoddard Pkwy. 
Salisbury, MD 21801 

MarylaOd Forests Association 

Bill Day 
Chesapeake Fore t Products 
PO Box 300 
Pocomoke City. MD 21851 

George Jones 
Chesapeake Forest Products 
PO Box 300 
Pocomoke City, Mil 21851 

Pete Alexander 
Glatfelter Pulp Wood Co. 
PO Box 1971 
Salisbury, MD 21802·1971 

Jack Brodie 
Spicer, Inc 
3445 Golden WIl Road 
Church Creek, MD 21622 

Ace Parker 
Parker Forestry Senice 
PO Box 2171 
Salisbury, MD 21802 

Steve Ecleston 
V. Wells 

PO Box 520 
Sharptown, MD 21861 
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Maryland DNR·Fcrest Service 

Rodney Riffle 
17400 Annapolis Rock Road 
Woodbine, !tID 21797 

Stephanie Smlth 
17400 Annapolis Rock Road 
Woodbine, MD 21 797 

Wicomico County Soil Conservation 
District 

Logging Supervisor, Chesapeake 
Corp. 

Logging Supervisor, Chesapeake 
Corp. 

logging Supervisor, Glatfelter Pulp 
Wood Co. 

Vice President, Wood Procurement, 
LOgging Supervisor 

Consulting Forester, Logging 
Supervisor 

Wood Procurement , Logging 
Supervisor 

- - - - - -. 
_ _ • _ - ____• 

Chief Ranger for How-ud and 
Montgomery Counties; formerly 
Forest Supervisor for Doncaster 
Demonstration Forest 

Special Rivers Watershed Forester 

~ 
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Rob Northrop 
130 McKJnneytoWD Rd 
North East, MD 21901 

Bill Bond 
17400 AnnapoliS Rod Road 
Woodbine, MD 21797 

Beth TricKett 
32BA E. NicodelIlllS Rd 
WestJnjnster, MD 21157 

Brenda Belensky 
9405 Old Harford Road 
Baltimore, MD 212~~'l 

Chris StuWmgeT 
9405 Old Harford Road 
Baltimore, MD 2123'1 

Slt!\'1! Koehn 
S80 Ta)'lor Avenue 
Annapulis, m 21401 

Frank Lopez 
l Bond Street 
Bel Air, MD 2101 4 

Tom frederick 
130 McKinnpytown Rd 
North East, MD 21901 

Ma ryland Depa rtment of the 
Envirooment 

M:lria Warburton 
Water Management AdJlllnistratJOn 
2500 Broenlng Hwy. 
Baltimore, MD 21224 

Chris Westergard 
Water Management Administration 
2500 Broerung Hwy 
Baltlmore, MD 21224 

Soil Conservation Districts 

Bryan Snyder 

Carroll Co. SCD 

1004 Uttlestown Pike SB2 

Westminster, m 21157 


Patrick Jones 

Harford Co. SeD 

1208 Churchville Road S20 I 

Bel AlI, MD 21014 


Eric Weberking 

Cecil Co. SeD 

126 East High Street 

Elkton, MD 21921 


Gary DaVIS 

Harford Co. sen 

1208 Churchville Road S201 

Bel Air, MD 21014 


Central Region Watershed Forester 

ProjeCI Manager for Huward and 
IOntgomery Counties 

Fure~t Ranger for Carroll and 
Ballimnre CounLies 

Forest Stewardship Wildlife 
Biologist 

Project Forester for Carroll and 
Baltimore Counties 

Assotiate Director, foresl 
Stewardship 

Projen For~lt!r for Harford and 
Cecil C()Unlie~ 

Project Forester for Harford and 
Ceul Counties 

Sediment COnlrol Inspector 

Seilimcnt Control Inspector 

Carroll County ' 011 Conservation 
Distrlct 

Harford County Soli Conservation 
District 

Cecil County Soil Conservauon 
DIstrict 

Harford County Soil Conservation 
District 

Maryland Forests Association 

Paul Maslen 

Parkton Woodland Services 

17409 Evna Road 

Parkton, MD 21120 


Joe Young 

Sheble Forestry Consulting. Inc. 

RD I Box IS~6 

Brodbecks, PA 17329 


Tim Brooks 

Rising Sun Log Curp. 

791 BIggs lIwy. 

Rising Sun, MIl 21911 


SOUTHERN REGION 

Maryland DNR-Forest Servire 

Jack Perdue 
580 Taylor Avenue 
Annapol is, MD l J401 

David Gailey 
PO Box 1.7'f6 
LaJ)lala, MD 20o'f6 

Da\ id Plummer 
Huntington Community Clr. 
13012 Htll Street 
BOWIe, MIl 20120 

Rub Northrop 

J20 McKlnneytown Rd 

North Eas~ MIl 21901 


Bill Brumbley 
Huntington Community Ctr. 
13022 8th Street 
Bowie, MD 207lO 

Kenneth Jolly 

Jlunungton Communlt), etr. 

13022 8th Street 

Bowie, lD 20nO 


Ma ryland neparunent of tile 
Environme1ltj Local County 
Jurisdktioo 

Mark Ecker 
~llE 
Water Management Administration 

2500 Bruening Hwy 

Baltimore, MD 21224 


Scott Burroughs 
Anne Arundel Co Planning & Zoning 
PO Box 6675 
Annapolis, PIll 21404 

Consulting Forester, Logging 
Supervisor 

Consulting Forester, logging 
Snpervisor 

Logging Operator 

Program Supervisor, Development 

Project Manager for Ch:J.r!es County 

Special RiH'n Watersh 'd Forester 

Centr.!l Region Watershed forf.'Ster 

ProjCl1 Milllager for Prince George's 
and Anne Arundel Counti~ 

l'rogrJIn Supervisor, Public Land 
Forest Stewardshjp 

Sediment Control inspector 

Sediment Contrullnspector 



Soil Conservation Districts 

Alan Cruikshank: 
Charles Co. SCD 
500 E. Charles Street 
PO Box 269 
LaPlata, MD 20646 

MaI'}'laud Forests Association 

Jeff Hoko 
Glatfelter Pulpwood Co. 
Rt 1 Box Hl?A 
Port Tobacco, MD 20672 

Dave Chessler 
Chessler Forestry Services 
550 Barstow Rd 
Prince Frederick, MD 20678 

Maryland DNR-Forest Serv ice 

Phil Pannlll 
1260 Maryland Ave Suite 130 
Hagerstown, MD 21?40 

Jack Perdue 
580 Taylor Avenue 
AnnapoliS, Mil 21401 

Donald VanHassent 
580 Taylor Avenue 
Annapolis, Mil 2140 I 

Bob Webster 

3 Pershing Street 

Cumberland, MD 21502 


Bernie Ziomek 

3 Pershing Street 

Cumberland, MD 21502 


Wade Dorsery 

Route 6 Box 1990 

Oakland, MD 21550 


Maryland Department of the 
Envirooment 

WiUiam Murphy 
Water Management Adminlstratlon 
2500 Broe.n.ing Hwy 
Baltimore, MD 21224 

Brad Meuger 
Water Management Administration 
2500 Broening Ilwy 
Baltimore, Mil 21224 

Soil Conservation Districts 

Bernle Connor 

Allegany SCD 

Route 3 Box 4-M 

Cumberland, MD 21502 


- . 

Charles County Soil Conservation 
District 

Wood Procurement, wgging 
Supervisor, Glatfelter Pulp Wood 
Co., Chairman, Maryland Tree Farm 
Committee 

Consulting Forester, wgging 
Supervisor, member Maryland Tree 
Farm Committee 

Western Region Watershed Forester 

Program Supervisor, Development 

Program Supervisor, Private Land 
Forest Stewardship 

Regional Forester, Western Region 

Project Manager for Allegany County 

Project Forester for Garrett County 

Sediment Controllnspector 

Sediment Control Inspector 

Allegany County Soil Conservation 
District 

- _ -- - ~.' 

Craig Hartsock 
Allegany SCD 
Route 3Box 4-M 
Cumberland, MD 21502 

Derek lsensef 
Frederick Co. SCD 
92 Thomas Johnson Dr. 
Frederick MD 21702 

Elmer Welbley 
Washington Co. SCD 
1260 Maryland Ave Suite 101 
Hagerstown, Mil 21740 

Shaun Sanders 
Garren Co. SCD 
Courthouse Room 355 
Oakland, MD 21550 

Maryland Forests AssodaHon 

Jeff Bracken 
Wesrvaco 
99 Cold Run Valley Rd 
Berkeley Springs, WV 25411 

Pete Miller 
Wesrvaco 
PO Box 599 
GrantsviUe, Mil 21536 

Kenneth Roberts 
Wesrvaco 
729 Illinois St 
Cumberland, MD 21502 

Ken Gibbs 
Wesrvaco 
729 illinois Streel 
Cumberland, Mil 21502 

John Forman 
Wood Products, Inc 
PO Box 128 
Oakland, MD 21550 

Randy Bernard 
Wood Products, Inc 
PO Box 128 
Oakland, MD 21550 
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Allegany County Soli Conservation 
District 

Frederick County SoU Conservation 
District 

Washington County Soil Conserva
tion District 

Garrett County Soil Conservation 
District 

forester, Cooperative Forestry 
Management , Westva.co Corp., 
member Maryland Tree Farm 
Committee 

Forester, Wood Procurement , 
Wesrvaco Corp., President, 
Maryland Forests Association 

Forester, Wood Procurement, 
Wesrvaco Corp., member Maryland 
Tree Farm Committee. 

Forester, Wood Procurement , 
Wesrvaco Corp. 

Wood Procurement, wgging 
Supervisor 

Wood Prorurement, Logging 
Supervisor 

The facilities WId services of lhe Depart
ment of Natur.Ll Resources are aVll llable to 
all without regard {O race, color, religion, 
sex, age, national origin, physical or men· 
tal disability. 
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