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(Abstract) 
 
Silvicultural activities, particularly forest harvesting operations, have the potential to 

negatively impact water quality. In order to lessen the probability that water quality 

degradation will occur, a suite of best management practices has been developed and 

adopted by southeastern states. The Clean Water Act exempts silvicultural activities from 

the permitting process of Section 404 as long as federally accepted best management 

practices are implemented to control nonpoint source pollutants. To demonstrate that 

these practices are being implemented, states are now inspecting and reporting on best 

management practice usage on a state wide basis. The Environmental Protection Agency 

is responsible for executing the Clean Water Act and would like to use the information 

provided by the individual states to guide water quality protection programs at a regional 

scale since states have developed their own unique methods or reporting. Currently there 

it is difficult to compare the information provided by states, and this impedes further 

development of water quality protection programs. To address this issue, a state of the art 

review of current inspection and monitoring methods in the southeast was conducted. 

Forestry professionals were then surveyed to identify opportunities for standardization in 

the inspection and reporting methodologies employed by states. Using the information 

resulting from the review and survey, recommendations for standardization were made in 

the following areas: site selection criteria, field execution method, form design, best 

management practices evaluated and water quality threat assessment. A standardized 

form was also developed and tested across three physiographic regions. This information 

is helpful for future planning and modifications that state agencies can use to standardize 

their BMP implementation monitoring methods.  
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1. Introduction 

 

1.1 Introduction to Harvest Operation Inspections 
 

Protection water quality is a driving concern in today’s forest management practices, 

especially timber harvesting operations. In order to protect the integrity of the nation’s 

waters, a suite of best management practices (BMPs) have been developed and adopted 

by federal and state agencies. BMPs aim to protect water quality by minimizing polluting 

inputs, such as sediment and oils from forest harvesting operations. These practices 

typically include guidelines for planning, installing water diversion structures on roads 

and seeding and mulching. Some states regulate or mandate the application of BMPs 

through various permits, and other states take voluntary or nonregulatory approaches that 

highlight education and other incentives to ensure BMPs are implemented.  

 

Due to the potential water quality threat that forest operations pose, timber harvests are 

often inspected by state forestry agencies to ensure that BMPs are being implemented. 

Generally, inspections of BMPs occur for two main purposes; (1) to ensure water quality 

protection for routine forest operations, and (2) for compiling data used in formal 

reporting of state-wide BMP implementation. This visit is an opportunity to educate 

individuals involved in harvesting, like landowners and loggers, about the importance of 

water quality and the implementation of BMPs to protect it.  

 

Some level of on-site inspecting of harvest operations is undertaken by all state forestry 

agencies in the South. There are also several laws regarding silvicultural activities where 

the usage of BMPs acts as an exemption for certain permits on both the federal and state 

levels (see section 1.3). BMPs are also inspected to determine which practices are best 

suited to protecting water quality in different situations, and if those practices are 

successful. Another goal of BMP inspecting would be to detect if any adjustments need 

to be made to state recommendations of technical installation requirements. 
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Formal reporting on BMP implementation is used as a tool by state governments to 

determine target areas for education and chart progress within the state, as well as being a 

requirement of the Environmental Protection Agency (EPA). These reports help foresters 

and other land managers educate and demonstrate to stakeholders the value of water 

quality protection techniques. Some states are limited in performing routine inspections 

of harvest operations. Reasons for this include lack of the right to trespass and lack of 

sufficient personnel and resources (Yonce and Visser 2004).  Also, attaining accurate 

numbers of total harvest operations on a statewide or regional level can be difficult. 

 

As a result of the Clean Water Act, all Southeastern states assess either compliance with 

recommended technical specifications as described in state BMP manuals and/or level of 

implementation. ‘Implementation’ typically implies a reasonable effort has been made to 

apply recommended BMPs, but does not necessarily imply the BMP is fully functional in 

protecting water quality. However, at inspection time, not all states evaluate whether a 

threat to water quality exists or will exist in the future.  

 

Formal BMP implementation and/or compliance reports are created through selecting a 

sample of harvests sites and performing site inspections that assess whether or not BMPs 

have been applied. Each state has developed its own protocol to capture this information. 

Inspections often divide BMPs on harvest operation sites into major categories. These 

categories vary from state to state and normally reflect the main BMP categories, which 

are forest roads, streamside management zones, stream crossings, log landings, and skid 

trails. Inspections assess compliance and/or implementation across these categories and 

assign a percentage score for the overall operation.  

 

The Southern Group of State Foresters has produced a recommended Silvicultural BMP 

Implementation Monitoring Protocol (2002) for development of these formal reports. The 

Southern Group of State Foresters is a group of forestry professionals with 

representatives from both state and federal agencies and the private sector. Their 

recommended protocol allows states to gather data using different methods reflecting 

each state’s individual circumstances. The full protocol is attached as Appendix A. 
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Therefore Southeastern states employ different methodologies for conducting formal 

BMP inspections (Prud’homme and Greis 2002; Kilgore et al 2004; Yonce and Visser 

2004). This situation leaves an inability to make meaningful comparisons between states.  

1.2 Types of Monitoring 
 

With so many types of BMP inspections it is important not to confuse the various terms 

used to describe different types of monitoring. For example, the following terms are used 

more or less synonymously in different southeastern states: compliance monitoring, 

implementation monitoring, silvicultural audits, monitoring surveys, site-level audits, and 

forest practice inspections (Ellefson et al 2001). The Southern Group of State Foresters 

(2002) does not specifically define the various types of monitoring. Upon thorough 

review of pertinent literature six main types of monitoring were identified. They are:  

• baseline  

• compliance  

• effectiveness  

• implementation  

• trend  

• validation  

A) Baseline:  Baseline monitoring is intended to obtain information about a site or 

geographic feature to be used for future comparison or control purposes (Oxford 

1980). Sites chosen for baseline monitoring need to be representative of the sites 

they will eventually be compared with.  

B) Compliance: ‘Compliance’ monitoring is defined as, “the systemic gathering of 

information to determine whether forest practice guidelines or rules are actually 

being applied in the intended manner by landowners and timber harvesters” 

(Ellefson et al 2001).  In other words, are BMPs being applied and to what extent 

are they meeting the technical specifications required state recommendations?  

C) Effectiveness:  Effectiveness monitoring is a special type of compliance 

monitoring that seeks to reveal if a particular forestry BMP is actually effective in 

meeting goals or standards. An example of effectiveness monitoring would be to 
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answer the question, “is this stream buffer width leaving enough shade to 

maintain the biological integrity of the stream?”  Due to the fact that the ultimate 

goal of BMPs is to lessen nonpoint sources of pollution entering or negatively 

impacting waterways, water quality parameters are often examined to determine 

BMP effectiveness. Some conventional water quality parameters used to 

determine stream health are temperature, dissolved oxygen, nutrient content, 

turbidity, and presence of microinvertebrates (Koehn and Grizzel 1995). 

D) Implementation:  Implementation monitoring is used to determine which BMPs 

are being applied, if any, and is often treated as a yes/no question; have BMPs 

been applied here? (Ellefson et al 2001). Implementation data is often used in 

conjunction with water quality data to attempt to relate BMP implementation back 

to water quality protection (Tetra Tech 1997). Currently, each southern state has 

developed some form of implementation monitoring that is used for formal 

reporting to the EPA.  

E) Trend: Trend monitoring utilizes data that has been collected over a long period 

of time (usually five or more years) for use in comparisons (OPSW 2001). An 

example of trend monitoring is the tracking of numbers of forestry operations in a 

geographic area and relating that to water quality violations over time (Tetra Tech 

1997). When monitoring natural systems for trend analysis, sites should be 

selected that will not be effected by outside influences. Otherwise, such outside 

influences will need to be assessed and accounted for (OPSW 2001).  

F) Quality Assurance / Quality Control (QAQC): Quality assurance is a systematic 

monitoring method that determines if valid information is being gathered at the 

site level. This is often handled by project managers. Quality control is a technical 

procedure where subsamples may be taken or extra samples (with known 

properties) may be included in the analysis to determine if all samples are being 

analyzed properly and with equal scrutiny (Stowe 1999). This is also known as 

sample auditing.  
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1.3 Legislation Effecting Forest Harvesting 
 
Since the 1970s the protection of water quality has been a growing national concern. In 

response to this concern, in 1972 Congress passed landmark legislation with the Federal 

Water Pollution Control Act, now known as the Clean Water Act. The United States EPA 

was tasked with executing the Clean Water Act in its entirety (Downing et al 2003). 

Forestry activities are regulated under the Clean Water Act in order to control nonpoint 

source pollution. Nonpoint source pollution is defined as water pollution without a 

traceable, specific, and constant entry point and is usually caused from land management 

activities (Goetzl and Siegel 1980). Nonpoint source pollution is the opposite of point 

source pollution, which typically flows from a designated location such as a pipe (OPSW 

2001). The Clean Water Act has undergone several amendments that have had 

implications for silvicultural activities. These amendments include: 

 

• Section 208: This requires states to identify, quantify and mitigate sources of 

nonpoint source pollution (Goetzl and Siegel 1980; Ellefson et al 1995). It also 

lays the foundation for what we now recognize as BMPs.  

• Section 303(d): This institutes the ‘total maximum daily load’ program (TMDL) 

which requires states to identify waters that receive point source pollutants and do 

not meet state water quality standards. States then must determine the TMDL for 

such waters that will achieve minimum water quality standards (Granskog et al 

2002).  

• Section 319: This section required states to identify those waters that, without 

controlling NPS, will not meet water quality standards. This section provides 

funding to develop and implement programs that promote the use of BMPs to 

control NPS. This funding includes technical and financial assistance for 

stakeholders, education for loggers and landowners, and 

compliance/implementation monitoring of BMPs by state forestry agencies 

(Granskog et al 2002).  
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• Section 404: This section created a permitting program overseen by the Army 

Corps of Engineers that regulates the addition of dredge and fill material into 

surface waterways, including wetlands (online www.epa.gov 2004).  

• Section 404(f): This exempts normal ongoing silvicultural activities, not 

management for wildlife or recreation, from the permitting process described in 

Section 404 (online www.state.sc.us 2004).   

1.4 Effects of Forest Harvesting on the Environment 
 

Forest harvesting is an invasive process with the potential to cause negative impacts on 

the environment. Activities that can lead to nonpoint pollution include, but are not limited 

to, haul and skid road construction, stream crossings, timber extraction, and leakage of 

fluids associated with heavy equipment (Fulton and West 2002). Of all the aspects 

associated with harvesting, sedimentation resulting from roads and skid trails is the most 

detrimental to water quality (West 2002; Hornbeck and Reinhart 1964). Operating heavy-

duty forestry equipment can cause soil compaction and rutting, and potentially impede 

site hydrology (West 2002). Site productivity can also become jeopardized with extensive 

compaction and rutting (Aust and Blinn 2004). Compaction and the resultant decrease in 

water infiltration increases the probability of surface runoff and sedimentation. Another 

hydrologic concern stemming from harvesting is the potential to increase the height of 

the water table and therefore water yield (due to loss of evapotranspiration), a situation 

that can exacerbate compaction, runoff and sedimentation.  Thermal pollution can also be 

associated with harvesting due to removal of streamside shade (Swift and Messer 1971; 

Binkley and Brown 1993). It has been proven that increased stream temperatures in 

conjunction with elevated contributions of sediment can negatively impact aquatic 

habitat. Increased sediment can clog up critical gravel bed habitats used by fish and 

aquatic insect for spawning and foraging (MacDonald et al 1990; Fulton and West 2002; 

Waters 1995). In a review by Binkley and Brown (1993) it is also mentioned that forest 

practices have resulted in undesirable changes in water quality due to decreased dissolved 

oxygen, increased nitrate-N and elevated suspended sediments. Although silvicultural 

activities are responsible for a relatively small amount of surface water degradation when 

compared to other land uses such as agriculture and development, the use of BMPs helps 
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to further mitigate these impacts (West 2002; Brown and Binkley 1994). When BMPs are 

employed, a site will recover in 2 to 5 years (Aust and Blinn 2004).  

 

Impacts of harvesting greatly depends on various site characteristics. Sites that are 

located on steeply sloped lands and have high rainfall have a greater likelihood to 

transport sediment to waterbodies than a sites that lack relief. Soils laden with clay also 

have a greater potential for compaction than those with a greater component of sand.  

1.5 BMPs are Proven to Work 
 

BMPs are used in all aspects of silvicultural activity. Some specific examples of BMPs 

include installation of water bars on roads and skid trails to divert runoff, use of proper 

road templates to promote surface drainage, preservation of streamside buffers to benefit 

aquatic ecosystems, and maintenance of  roads with gravel and revegetation of slopes to 

cover exposed soil and prevent erosion. Perhaps the most critical BMP is thorough 

planning prior to commencement of any harvesting activity.  

 

BMPs have been proven to control nonpoint source pollution from silvicultural activities 

in many studies. West (2002) reported that from 1988 to 1998 silvicultural activities 

ranked ninth out of ten of major sources of water quality degradation (agriculture ranked 

first). Despite this favorable ranking, Yoho (1980) reported that poorly planned and 

managed forest operations may still lead to unacceptable increases in erosion.  

 

Swift (1984) analyzed soil loss and erosion from roadbeds in the southern Appalachian 

mountains and found BMPs to be effective.  He concluded soil losses were ameliorated 

by the use of planted grasses to stabilize soil on cut and fill slopes, the use of gravel on 

road surfaces, construction of gently graded roads with broad-based dips, and placement 

of brush barriers at the base of fill slopes.  

 

Wynn et al (2000) evaluated surface water quality and effectiveness of BMPs on three 

clearcut watersheds in Virginia. One watershed implemented BMPs, one did not, and the 

third was not harvested and served as a control. Implemented BMPs included preharvest 
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planning, stream side management zones (50 feet wide), water bars on skid trails, and 

seeded landings. They concluded that not implementing BMPs caused significant 

sediment loading, while the installation of BMPs significantly reduced losses of sediment 

and nutrients, especially during storm events.  

 

Vowell and Frydenborg (2004) conducted a multi-year stream bioassessment survey to 

evaluate the effectiveness of Florida’s BMPs in protecting water quality. Their study used 

presence/absence of macroinvertebrates and analysis of water chemistry to determine 

baseline conditions and measure impacts from intensive silvicultural activities. Results 

showed, “BMPs provided protection to adjacent stream ecosystems, even during 

intensive silvicultural and forest chemical applications” (Vowell, Fryborg 2004).  

 

Lynch and Corbett (1990) conducted a long term study in Pennsylvania analyzing 15 

years of stream flow and water quality data to determine effects of a commercial clear-

cut. The results of the study also proved that BMPs were very effective in inhibiting 

degradation of stream quality.  

1.6 State BMP Monitoring: Regulatory vs. Nonregulatory 
 
Not all state BMP monitoring programs are set up in the same way. Section 319 of the 

Clean Water Act, passed in 1987, allows states to develop regulatory, nonregulatory, and 

quasi-regulatory systems of implementing BMPs (Hawks et al 1993). Generally, the 

southeastern states have maintained a voluntary, non-regulatory approach to BMP 

implementation. This system relies heavily on education and other incentives like cost-

sharing to encourage the implementation of BMPs rather than penalization for non-

implementation (Ice 1985). According to Ice (1985), “The most effective state 

educational programs seem to incorporate BMP training into normal forestry extension 

programs.”  

 

In comparison, many Pacific northwest states and some northeast states have adopted 

forest practices acts that highly regulate silvicultural activities. According to Ellefson et 

al (1995), these regulatory approaches result in increased costs to operators and therefore 
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decreased profits for landowners. In Virginia, Aust et al (1996) analyzed the benefits and 

costs of forestry BMPs across three physiographic regions. The study was organized into 

four phases, representing four increasing levels of regulatory zeal. The first three phases 

were based on the actual historical development of modern forestry in Virginia. Phase 1, 

from the early 1970s to 1987, was an early developmental phase with BMPs not actively 

promoted and virtually unknown. Phase 2, 1987 to 1992, was a promotional era that 

included BMP compliance monitoring, and elevated educational efforts. Phase 3, 1993 to 

the present, was similar to phase 2 but added strict performance standards, and an 

antisediment law that allowed for fines and stop-work orders as a penalty for excessive 

sediment pollution. Phase 4 was a hypothetical regulatory situation that mandated 

extensive BMPs including, SMZs and thorough planning. Cost benefit analysis 

throughout the four phases was based on previous literature and sometimes elaborate 

conjecture. They concluded, “as the level of regulation increased, the benefit: cost ratio 

decreased, indicating that costs were accruing at a proportionately greater rate than 

benefits” (Aust et al. 1996). 

 

Henley et al. (1988) evaluated costs associated with the management of forest practice 

regulations in Alaska, California, Massachusetts, Idaho, Nevada, Oregon and 

Washington. They determined that, at that time, the states examined expended anywhere 

from $93,000 in Idaho up to $4,377,000 in California for administration and enforcement 

of their regulations. The costs incurred by the private sector for compliance with 

regulations ranged from $2.22 to $25.00 per thousand board feet for Idaho and California 

respectively. They acknowledged that measuring the effectiveness and benefits, 

especially in terms of dollar values, of forest regulations was difficult and often require 

the use of surrogates. Henley et al. (1988) looked at several performance indicators to 

determine program effectiveness: reforestation achievements, effects of inadequate 

funding, inspections of harvests as compliance indicators and enforcement actions as a 

measure of inadequacy and stakeholder satisfaction. They concluded that, “…the 

implementation of state forest practice regulation has been responsible for significant 

improvement in the protection of nontimber forest resources.” A final point Henley et al. 

(1988) makes is that the determination of quantifying benefits in relation to costs 
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(incurred by states and other stakeholders) is a highly subjective, value-based and 

challenging matter.  

1.7 Influence of Forest Certification Programs on BMP Usage 
 
Forest certification programs have grown in popularity since the early to mid 1990s. 

These certification programs have auditing systems to ensure that improved 

environmental management goals are being realized. The two most popular programs in 

the United States are the Forest Stewardship Council (FSC) and the Sustainable Forestry 

Initiative (SFI). The FSC became a fully functioning nonprofit organization by 1994 

(FSC 2004). There are over 80 FSC certified timber companies in the United States 

responsible for over 12 million acres of forestland (FSC 2004). The SFI program (also 

nonprofit) was developed and adopted by the American Forest and Paper Association by 

1994 (SFI 2004). There are over 136 million acres of forestland enrolled in the SFI 

program in North America alone (SFI 2004). All mills holding membership in the 

American Forest and Paper Association must be enrolled in the SFI program. Both 

programs require the usage of BMPs to protect the environment by minimizing impacts 

incurred through active forest management. Under either program, harvested sites must 

be inspected and are eligible for third party audits to ensure that the program’s water 

quality standards are being upheld through BMPs. Both SFI and FSC programs also 

promote BMP education for loggers, contractors and other involved parties (Comparison 

2001). The full ramifications (both costs and benefits) of these programs on BMP 

implementation is not fully known and further investigation would be helpful in 

understanding influences of these programs on water quality protection and improved 

environmental management.        

1.8 Cost of BMP Implementation and Monitoring 
 

Analysis of the costs and benefits of BMP implementation and monitoring are an integral 

consideration for forest managers, loggers and state forestry representatives. Before the 

onset of the Clean Water Act, sedimentation and water quality problems went unchecked 

and those parties involved with forest harvesting did not need to account for the added 
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expense of nonpoint pollution control. However, today’s more stringent goals of water 

quality protection are creating a situation that may result in reduced profits due to the 

inherent cost of BMP implementation. It should also be noted that the general trend is 

towards more rigorous regulation of forestry operations by state governments (Ice et al. 

1997). Cubbage (2004), in his review of the costs of forestry BMPs makes the point, “If 

regulations of private property are extremely excessive, they may consist of a taking of 

that property without just compensation, which is proscribed [forbidden] by the U.S. 

Constitution in the 5th amendment, as applied to states through the 14th amendment.”  

Due to this looming possibility, it is imperative that costs and benefits of implementing 

BMPs be assessed.  

 

Several studies have been conducted evaluating this issue. Ellefson and Miles (1985) 

analyzed the costs of managing nonpoint source pollution for forest harvesting on 

publicly owned land in the Midwest. Six BMPs were studied: water bars, broad-based 

dips, buffer strips (riparian management zones), culverts, skid trail and landing design, 

and seeding of roads and landings. Costs of these practices were based on 18 timber sales 

throughout the Midwest region. A comparison of the costs associated with conventional 

practices (no BMPs) and those associated with alternative practices (use of the six BMPs 

above) was made. Results found that reductions in net revenue from the timber harvests 

ranged from 1.2% when only landing and skid trail design was considered, up to 26% 

when all six BMPs were considered. However, Ellefson and Miles (1985) also concluded 

that 9 of the 18 logging operations studied remained economically viable even after 

accounting for the implementation of all six BMPs.  

 

Lickwar et al. (1992) used data from 22 harvest sites, across physiographic regions, in 

Alabama, Florida and Georgia to predict costs of modifying timber harvests (adding 

BMPs) to protect water quality. BMP costs were estimated based on engineering designs 

from topographic maps, not in-the-field assessments. The six BMPs used in the model 

were (1) culvert installation, (2) broad-based dips, (3) water bars, (4) streamside 

management zones – SMZs, (5) added road mileage, (6) seed, fertilizer and mulch. Three 

levels of BMP implementation were modeled, control, alternative 1 and alternative 2. 
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The control acted as the baseline for all comparisons, estimating harvesting costs with no 

BMPs. Alternative 1 modeled harvesting using common recommendations for BMPs 

based on the respective state guidelines. Alternative 2 estimated a uniform set of 

standards that excluded extensive revegetation, extending SMZ widths, leaving more 

timber within the SMZ and more intense implementation of typical erosion control 

practices. The study found that common recommended BMPs (alternative 1) cost 2.9% 

of gross harvest revenue compared to no BMPs (control). The enhanced BMP suite 

(alternative 2) resulted in costing 5.1% of gross harvest revenue. Overall, the most 

expensive BMPs were broad-based dips, water bars and seed, fertilizer and mulch. The 

least costly practices were culvert installation, SMZs and road relocation. In the 

mountainous regions BMP implementation was more expensive than the piedmont and 

coastal plain, primarily due to the steepness of terrain. Coastal plain sites had a 

considerably lower cost for BMP implementation due to the lack of topographic relief, 

though many coastal sites did require broad-based dips and water bars.  

 

A study conducted by Shaffer et al. (1998) estimated costs of BMP implementation on a 

per acres basis in Virginia. They conducted field inspections and used estimates from 64 

queried loggers that provided average costs of the following BMPs: pre-harvest planning, 

locating and construction haul road (up to state specifications), broad-based dips, water-

turnouts, water bars, flagging and locating SMZs, various stream crossing structures and 

seeding and mulching. They found the median cost of BMP implementation to be $8.11, 

$25.75, and $29.29 for the coastal plain, piedmont and mountains respectively on a per 

harvested acre basis. They also estimated that nearly $3.5 million dollars are spent 

annually on BMP implementation and water quality protection.   

 

Information regarding the costs incurred by states for BMP monitoring is scant compared 

to the amount of information about the costs of BMP implementation. The costs of 

monitoring BMPs on a state level (for both regulatory and nonregulatory programs) were 

addressed in a study by Kilgore et al. (2004). They sent out a survey to all 50 US states 

and summarized data from 33 states in the East to assess various aspects of state BMP 

monitoring processes. They reported for 1997 the average monitoring program ran 
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$54,000 per state, with a range of $20,000 to $125,000. Staffing usually required two or 

three full time employees and costs greatly increased when teams were used for 

conducting site visits. They also report that states with regulatory programs invested a 

wide range from $50 to $500 thousand dollars for compliance checks (Kilgore 2004).  

 

Hawks et al. (1993) studied the differences between Maryland’s regulatory and Virginia’s 

nonregulatory water quality protection programs. Maryland regulates silvicultural 

activities through multiple permit requirements across local, state and regional levels. In 

Maryland, each harvest must have an approved erosion control plan and follow a strict 

prescription for riparian harvesting (when applicable). Individual counties may also 

require additional fees for building new road entrances, grading land, and permit 

processing. On the other hand, Virginia’s Department of Forestry focuses on education of 

loggers and landowners, and rigorous site inspections to promote the use of BMPs during 

and after harvesting. Copies of the harvest inspection are provided to loggers as a means 

of education. Both states hold training sessions for loggers on water quality and BMPs 

and award certificates upon completion of training. Hawks et al. (1993) estimated the 

costs and returns of a hypothetical timber sale under the each state’s management 

schemes. Direct costs and revenues were calculated (indirect costs were not quantified) 

for a 40 acre tract with a stand value of $20,000. The hypothetical sale assumed that 

BMPs were implemented, operational costs were the same for both states, and forest 

consultants were used. They found that the Maryland harvest resulted in $1,220 less 

revenue for the landowner. This study demonstrated that state level regulation of 

silvicultural activities may lead to decreased profits for landowners, without the 

realization of better water quality control. 

 1.9 Elements of a Successful BMP Monitoring Program 
 

There have been only a handful of studies performed that have taken a close look at 

actually improving state-level BMP monitoring programs. Two publications, one by 

Ellefson et al. 2001 and Kilgore et al. 2004, are similar and report on the responses from 

a nationwide survey given to state forestry agencies. Based on the literature there are 
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certain elements that are commonly noted as being necessary for a successful BMP 

monitoring program; 

 

Consistency: Ellefson et al. (2001) pointed out that a key element of monitoring is 

consistency when judging BMP implementations. They reported that many states 

have some form of calibrating and education of personnel to provide this 

consistency.  

Sound methodologies: The use of statistically valid methodologies, especially site 

selection procedures, makes for a more defendable program. Ellefson et al. (2001) 

also suggested that the process should be logical, understandable, and capable of 

being used by other organizations. The results of a formal BMP monitoring report 

should be timely and presented to stakeholders in a clear and meaningful manner. 

The monitoring organization (state agencies) should also attempt to maintain 

procedural continuity in from one monitoring cycle to another. 

Devotion of sufficient resources and personnel: Sufficient staff and monetary 

resources should be provided to allow for a consistent and stable program for the 

future. Monitoring cycles could be timed to coincide with the availability of state 

funds (Ellefson et al. 2001).  

Cultivation of positive attitudes toward monitoring: Site visits are a prime 

opportunity to educate both landowners and loggers about the importance of 

protecting water quality and the reasons for establishing state guidelines. Kilgore et 

al. (2004) reported that a good way to begin establishing positive rapport is by 

encouraging landowners and other interested stakeholders to attend monitoring 

visits.  

 

Even though BMP monitoring programs have become well established and more 

stringent since the 1980s, there remains room for improvement. Some of these needs are 

described in a report by Phillips and Blinn (2004). They mention that there is a need to 

homogenize monitoring programs within a region to allow comparisons to be made 

between states. They also believe there is a need to improve monitoring site selection 

techniques. For example, many states in the southeast employ aerial techniques for site 
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selection. This poses a potential problem because sites that are under uneven aged 

management systems are often not visible from aircraft and therefore remain unselected. 

Another strong point that Phillips and Blinn (2004) made is that often-times operations 

being monitored are not considered fully compliant unless BMP implementations meet 

exact technical specifications, regardless of reasonable efforts. In addition, the authors 

stated that in some cases, state BMP guidelines may be overly restrictive and full 

implementation isn’t warranted. This point is iterated again in a report from the National 

Association of State Foresters, “Water resources may be adequately protected without 

full compliance with recommended practices or rules when those practices go beyond 

those needed solely to protect water quality” (Ice and Stuart 2001). As every harvest site 

is different, the management practices required to protect water quality on each site may 

need to be adjusted according to specific site conditions; there is no single approach that 

can address every possible situation. Phillips and Blinn (2004) recommend that state 

BMP specifications be thoroughly studied in order to determine the suitability and 

effectiveness of such guidelines.  

1.10 Project Problem Statement 
 

Today, BMP monitoring procedures remain varied across the South. Based on the 

literature presented in this introduction, there is a need to better understand BMP 

monitoring at the state and regional levels. This project addresses the lack of 

comparability amongst southeastern state monitoring programs.  

 

2. Objectives 
 

2.1 Study Objectives 
 

The goal of this project is to create and assess methodologies for BMP evaluation through 

literature reviews, surveys and field implementation. These goals were achieved through 

the following steps: 
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A) Review current BMP monitoring and implementation methods and procedures for 

the following Southeastern States: AL, FL, GA, LA, MS, NC, SC, TX and VA. 

B)  Discover through a survey which methodologies for assessing BMP 

implementation are considered the most appropriate and easiest to use, most 

perceived accuracy and are efficient and have the ability to assess risk to water 

quality.  

C) Create and test an inspection methodology that incorporates elements of BMP 

implementation and effectiveness. Determine applicability and appropriateness of 

the newly created protocol with field trials in terms of ease of use and time to 

implement the protocol. It will be compared to two other currently used protocols. 

D) Deliver recommendations for standardization in BMP monitoring protocols. 

 

3. Methodology 
 

To meet the objectives of this project, the following methodology was used (in 

chronological order). The amount of time represented by the following steps covers 

November 2003 to December 2004. 

3.1 Study Area 
 
The southeastern states included in this study are shown in figure 3.2.1. The southeastern 

states have a nonregulatory or quasiregulatory approach to BMP implementation. They 

also have somewhat similar physiographic regions: coastal plain, piedmont (rolling hills) 

and mountains. In this study ‘mountains’ refers to the combined regions of the Blue 

Ridge Province, Ridge and Valley Province, and Appalachian Plateau as described by 

Daniels et al. (1973). 
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Figure 3.1.1. Map of states included in project.  

3.2 State of the Art Review 
 

Composed a ‘state of the art review’ for identified southern states. 
 

A detailed state of the art review of BMP monitoring procedures was made from the 

literature and assembled information from contacts. Contact information for state forestry 

professionals throughout the identified Southern states was gathered from online 

searching and Virginia Tech faculty. Informal interviews were held with these 

professionals to solicit information regarding current state BMP monitoring and/or 

inspection procedures. Requests were made for copies of inspection forms, BMP manuals 

(many available online) and recently published compliance/implementation reports.  

 

The review was circulated amongst state BMP contacts to check the accuracy of the 

content1. 

                                                 
1 This review was published in a paper titled “Evaluation of Methods and Procedures for Best 

Management Practices Monitoring and Reporting in the Southeast United States” by Mary Yonce 

and Rien Visser. The paper was accepted and presented at the Council of Forest Engineers 

(COFE) annual meeting held in Hot Springs, Arkansas in April 27 to May 1, 2004.  
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3.3 Questionnaire  
 

A questionnaire was developed to assess the opinions of forestry professionals on 

different BMP inspection methodologies. This approach queried an authoritative sample 

of recipients on various aspects of current BMP inspecting protocols.  

 

Identification of an authoritative sample of recipients. 

 
The sample set of recipients included forestry professionals throughout the targeted 

southern states. This type of sample set is known as an authoritative sample (Steel and 

Torrie 1980). This technique requires respondents to be familiar with the topic (in this 

case BMPs) and does not attempt to attain a completely random sample. Knowledgeable 

and experienced forestry professionals were identified from contacts of Virginia Tech 

Industrial Forest Operations faculty. The following five groups were identified: 

• State forestry – these trained professionals develop and administer state BMP 

programs, give BMP advice and routinely perform BMP inspections,  

• Federal forestry – these professionals are formally trained in BMPs and act as 

forest managers for the United States,  

• University faculty – these individuals are also formally trained in forestry and 

develop and research ideas that many of our BMPs are based upon, 

• Private industry - employees of private industry are also trained in BMP 

implementation and are familiar with forest operations. Most carry out internal 

inspections to ensure water quality protection for operations they manage,  

• Private consulting - private consultants were included due to the fact that  

forestry is their livelihood and they are often responsible for implementing and 

planning for BMPs  

 

All of these groups contain individuals that are familiar with and have training in forest 

operations, equipment and BMPs. One person from each of the nine targeted states in 

each of these five categories was contacted by phone or email and recruited for 

participation. A total of forty-five recipients were identified. 
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Developed summaries for each southern state’s BMP monitoring procedures. 
 

Bulleted summaries containing information on the targeted state BMP monitoring 

procedures for formal reporting were developed for the questionnaire (Appendix B). This 

information was summarized from the state of the art review to allow respondents to 

easily assess the information presented. The five major categories included in the 

summaries were: 

 
• Site selection criteria 

• Field execution/time required for inspection  

• BMPs being evaluated  

• Form Design  

• Assessment of risk to water quality 

 

These categories were targeted as possible areas for standardization in the BMP 

monitoring procedures currently employed by the targeted states. Copies of individual 

states current BMP inspection forms were appended to the questionnaire. The state 

inspection forms were modified to conceal any mention of the name of the state to 

minimize respondent bias based on state affiliation. These inspection forms can be found 

in Appendix C. 

 
Creation of a questionnaire soliciting opinions about existing state BMP monitoring 
programs.  
 
The self-administered questionnaire was developed to assess opinions from forestry 

professionals about BMP inspections. This type of survey method was chosen over phone 

surveying for several reasons. Fowler (1993) stated that (1) the respondents can be more 

honest when divulging opinions that may be considered negative, (2) this method also 

allows the respondent ample time to respond and check their answers, and (3) “if one is 

collecting data from a population that is highly literate and on the average, likely to be 

highly interested in the research, mail procedures become more attractive.”  The 
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identified respondents have formal training in forestry and are considered to be highly 

educated.   

 

The questionnaire targeted the same five main areas that emerged in the creation of the 

state summaries: site selection criteria, field execution method, form design, BMP 

categories evaluated and water quality threat assessment. In order to gain specific 

information, questions were developed that required respondents to either select answers 

from a list of choices or rank their choices. Fourteen were close-ended and the content 

centered around the five main target areas. There were three questions that ranked the 

inspection forms based on the form design, BMP categories evaluated and an overall 

opinion. There was also one open ended question for a total of eighteen questions. The 

ranking questions referred recipients to the appended state summaries. All questions 

reserved a space for comments. The questionnaire, as sent out, is in Appendix D. 

 

Questionnaire mailing.  
 
Each recipient was mailed a packet containing the questionnaire, summary sheets, and 

BMP inspection forms from each state. A self-addressed stamped envelope and a letter 

containing instructions were also included in the packet. The recipients were given 

approximately four weeks to fill out the questionnaire.  

 
Analysis of questionnaire responses. 
 

The responses were received, analyzed and graphed. An initial question by question 

breakdown was performed, graphing response versus frequency with graphs and tables 

was provided to each respondent. The date was also examined for trends amongst 

sampling categories. Hierarchical cluster analysis was performed to further explore 

grouping of responses among states or professional category using SPSS version 12.0.0 

(2003).  
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3.4Standardized Inspection Form 
 
Development of standardized inspection form. 
 
A standardized inspection form was developed based on the questionnaire responses. The 

form was designed to assess BMP implementation. It also evaluates effectiveness of 

applied BMPs in respect to threats or potential threats to water quality. The form allows 

for a ranking of magnitude of threat to water quality. The form was designed to maximize 

ease of use, time efficiency, and accuracy. 

 
Site identification and execution of field trials.  
 
Three sites in three physiographic categories of Virginia were identified (mountains as 

described in section 3.1, piedmont, and coastal plain) for a total of nine site visits. The 

sites were approximately 40 acres in size and held under various ownerships. The new 

inspection form was tested on each site along with two other inspection forms (Georgia 

and Texas) for comparison. The form was assessed on its suitability across physiographic 

regions and time efficiency. Data was recorded directly on the inspection sheets. Slope 

was measured with a Suunto® clinometer and distance measurements were made with an 

Original Loggers Tape made by Spencer Products Company, Seattle Washington. I 

completed the forms myself, with assistance from Christine Hodges on about half of the 

sites.  

 

Evaluation of field data.  

Overall site scores and times of execution for field trials were examined and charted in a 

spreadsheet. The time required to complete the forms and scores were compared.  
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4. Results 
 

4.1 State of the Art Review  
 

A state of the art review was performed to obtain current information concerning states 

formal BMP monitoring and reporting procedures. I have included a state by state 

breakdown followed by a table summarizing the information. Current copies of the 

respective state BMP inspection forms, along with summaries from each state were 

included with the questionnaire, and are found in Appendices C, B and D respectively. 

The state summaries include the states site selection criteria, a brief description of field 

execution, and the time required for site inspection. The summaries also include a 

description of the form design, a list of the BMP categories evaluated, and whether or not 

a water quality threat assessment is made.  Terminology used throughout the review and 

summaries is consistent with the respective state. 

 

4.1.1 Results from the state of the art review 
 

Alabama: Usage of BMPs in Alabama is considered voluntary. The Alabama Forestry 

Commission does not have the right to enter onto a privately owned parcel unless 

permission is granted from the landowner or their representative. They pursue invitation 

onto properties to provide “preharvest consultation” to loggers and/or landowners upon 

discovery of harvest operations, or in response to complaints. Formal BMP 

implementation surveying is conducted on either the north or south sections of the state, 

rotating annually. Six random harvest sites per county per year are selected for inclusion 

in the formal survey. Sites are identified through aerial reconnaissance. Eligible survey 

sites must be well defined forestry operations, i.e., clearcuts, select harvests, site 

preparation activities, or harvests with significant road construction. Sites included must 

also be active within one year or less of inspection time. There is no minimum acreage 

limit set for inclusion in the survey. Consideration of ownership and access difficulty are 

not considered in site selection. One observer, flying approximately 80 knots at 1000 feet 
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altitude, performs site inspections. Inspections take approximately 5 to 10 minutes to 

complete, assuming a 40 acre tract (Hyland pers.com. 2003). Implementation for each 

BMP category is evaluated on a yes/no or not applicable basis. The inspection concludes 

with an assessment of whether or not BMPs have been adequately implemented during 

the overall operations. (Prud’homme and Gries 2002). A water quality threat assessment 

is rated from 1 (slight) to 5 (serious). The Alabama Department of Environmental 

Management handles the enforcement of serious water quality threats and mitigations 

(Hyland pers. com. 2003).  

 

Florida: Florida employs a quasi-regulatory system of BMP enforcement, with the 

Florida Department of Environmental Regulation being responsible for penalizing water 

quality violations (Vowell pers. com. 2003). Through a voluntary “courtesy BMP audit” 

program administered by the Florida Division of Forestry, loggers, landowners, foresters 

or timber buyers can seek advice on BMP application (online Florida Division of 

Forestry 2004). Personnel from the Division of Forestry must have permission before 

entering onto privately owned parcels. A county forest ranger can perform the audits 

before, during or after a harvest operation. Typically those harvest sites that have a 

courtesy audit either before or during harvesting, will have a follow-up visit after harvest 

close out. Sites are randomly selected for inclusion in the formal BMP inspection survey 

to comply with the Southern Group of State Foresters recommended framework for 

Silvicultural BMP Implementation Monitoring (Appendix A).  

 

Sites are selected either by aircraft or on the ground and distributed across counties 

proportionally by timber receipts (Prud’homme and Gries 2002). Site inspections are 

usually conducted on-the-ground by one BMP forester and take about one hour, assuming 

a 40 acre tract (Vowell pers. com. 2003). Activity on selected sites must have occurred 

within two years or less, with some activity having occurred within 300 feet of a stream, 

wetland, sinkhole or lake (at least 2 acres in size). Harvest sites undergoing land clearing 

for development or other nonforestry land uses are not eligible to be included in the 

survey. Sites can be of any ownership type. Compliance for each BMP practice is 

recorded on a yes/no basis and a percentage ‘yes’ score is assigned to major BMP 
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categories and the entire site. Significant risks to water quality are recorded as yes/no for 

each individual BMP and overall BMP category. The number of significant risks is tallied 

for the entire site.  

 

Georgia: Georgia has voluntary BMPs except in certain sensitive areas such as stream 

crossings and wetlands where they are considered mandatory. Georgia has a voluntary 

notification system (in some counties) where a logger can notify the Forestry 

Commission of a harvest. All harvest operations are eligible for routine monitoring 

through a “courtesy audit program” similar to that of Florida (and South Carolina). After 

harvest completion, Georgia Forestry Commission personnel usually perform a follow up 

site visit. The Georgia Department of Environmental Quality handles water quality 

violations. For formal BMP implementation and compliance monitoring, sites are 

randomly selected and stratified by amount of timber harvested across ownership classes 

and physiographic regions. To be considered eligible, silvicultural activities must have 

occurred within two years or less.  

 

On site visits are conducted by water quality foresters and usually take 4 to 5 hours, 

assuming a 40 acre tract (Green pers. com. 2003). For each BMP category and overall 

site, implementation is expressed as a percentage of all applied BMPs. Compliance for 

each BMP practice is recorded on a quantative basis. It is calculated by assessing total 

units in compliance and expressing that as a percentage (e.g., road miles or acres of 

timber harvested in compliance). Risk to water quality is assessed as either present or 

absent for each BMP practice and category. The number of significant risks is tallied for 

the overall site.  

 

Louisiana: Louisiana Department of Agriculture and Forestry has voluntary BMPs 

except in wetlands and other sensitive areas. They do not routinely inspect active or 

closed logging operations but will give BMP advice upon invitation from landowners, or 

their representatives. They will also perform BMP inspections in response to complaints.  

All enforcement issues and fines are handled through the Louisiana Department of 

Environmental Quality. State forestry personnel do not need permission from landowners 
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to enter onto the property to perform inspections. Formal BMP reporting is performed 

following the Southern Group of State Foresters recommended guidelines (Heaton pers. 

com.2003; Thomas pers. com. 2003).  

 

Sites eligible for inclusion in the formal BMP reporting survey must be closed for at least 

three months. Sites should be well defined forestry operations such as clearcuts, 

thinnings, site preparations, etc., and can represent all types of ownerships. On site 

inspections are performed by a single forester and take approximately 3 hours per site 

(Heaton pers. com. 2003). BMP implementation, for each category, is recorded as 

EXCEEDS GUIDELINES, FULL IMPLEMENETATION, MINOR DEPARTURE (still 

considered in compliance), NEEDED BUT NOT APPLIED, NO ACTION REQUIRED. 

Adequate implementation is recorded as a YES or NO for the entire site. There is no 

assessment of threat to water quality made.  

 

Mississippi: The Mississippi Forestry Commission takes a nonregulatory approach to 

encouraging BMPs. Routine BMP inspections are made upon discovery of harvest 

operations and BMP advice is given upon request. The Mississippi Forestry Commission 

encourages mitigation of water quality violations. However, in extreme circumstances, 

penalties (usually fines) are handled through the Department of Environmental Quality 

(Sampson pers. com. 2003). Mississippi forest rangers have the right to enter onto 

privately owned land to inspect harvest operations.  

 

Mississippi has recently (as of 2003) revamped their formal BMP inspection program to 

fit the recommendations of the Southern Group of State Foresters (Sampson pers. com. 

2003). Selected sites must have had silvicultural activity within the last two years, and 

active sites are also eligible. Sites cannot be smaller than ten acres and can be of any 

ownership type. Formal BMP inspections are conducted by a 2-3 person crew comprised 

of water quality foresters. Site inspections take an average of one hour to complete 

(Sampson pers. com. 2003). Compliance for each practice and BMP category is recorded 

and expressed as a percentage score. Significant risks to water quality are evaluated for 

each BMP practice and category and are expressed as present or absent.  
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North Carolina: North Carolina, like Florida and Virginia, has a quasi-regulatory BMP 

system. They have a set of “forest practice guidelines” that contain specifications on 

BMPs (Gerow pers. com. 2003). BMP inspections can be at the request of landowners, 

loggers, timber buyers, or citizen complaint. County forest rangers perform BMP 

inspections only on active sites through the “self audit program” (similar to Georgia, 

Florida and South Carolina). Water quality violations are handled by the North Carolina 

Department of Water Quality. Formal BMP reporting procedures follow the guidelines 

recommended by the Southern Group of State Foresters.  

 

North Carolina uses aviation and ground supported site selection. Identified sites are 

inspected on-the-ground. Eligible sites must be no smaller than five acres, and must 

contain either intermittent or perennial streams, or a water body in the cut zone or within 

50 feet of the harvest boundary. Sites can be of any ownership type. And sites with poor 

or no road accessibility are not included. On site inspections are carried out by either one 

or two water quality foresters and take approximately 30 minutes to one hour to complete 

(Gerow pers. com. 2003). Compliance with North Carolina’s forest practice guidelines is 

also recorded as YES or NO. Implementation for each major BMP category is assessed 

and a percentage score is recorded for the overall site. Water quality risk is assessed as 

yes or no for each BMP category and is also expressed as percentage for the overall site.  

 

South Carolina: South Carolina has a nonregulatory system of implementing BMPs. 

Routine harvest BMP inspections are performed through the South Carolina Forestry 

Commission’s “courtesy BMP exam” program. This exam is also viewed as an 

educational opportunity and written recommendations are provided to the involved 

parties (Prud’homme and Gries 2002). The South Carolina Forestry Commission 

regularly flies major drainage basins to identify harvest operations. They also have a 

voluntary notification system for loggers. State agency foresters perform BMP exams 

upon request or in response to citizen complaint, though they must have landowner 

permission to inspect the site. They usually make follow up visits to provide additional 

advice, if needed (Jones pers. com. 2003).  
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For formal reporting, South Carolina follows the Southern Group of State Foresters 

recommendations. Sites are selected by aircraft and stratified by timber receipts. To be 

considered eligible, sites should have occurred within the past six months, be no smaller 

than ten acres and may be of any ownership type. Site inspections are typically carried 

out by a two person crew composed of a BMP forester and a project forester. The 

inspections take on average one to two hours per site.  

 

The implementation survey is a two tiered effort. There is one round of inspections for 

timber harvesting activities and another round for site preparation activities. The site is 

inspected for compliance and is recorded as yes, no, or not applicable for each BMP 

practice and category. Compliance for the overall site is assessed as being excellent, 

adequate or inadequate. A water quality threat assessment is evaluated through the 

question, “were these activities conducted in a manner sufficient to protect water 

quality?” The assessment is recorded as YES, NO or NOT APPLICABLE (Jones pers. 

com. 2003).  

 

Texas: Texas has a voluntary BMP implementation system. Routine inspections and 

BMP advice is given upon landowner/logger request. Texas is currently promoting the 

usage of BMPs and water quality education for loggers, landowners, timber buyers, etc. 

(Carraway pers. com. 2003). In 1998, Texas redesigned their formal BMP reporting 

process to comply with the Southern Group of State Foresters recommended guidelines. 

For formal reporting, sites are selected via aerial reconnaissance, and stratified regionally 

by ownership category and amount of timber harvested from each county (Simpson pers. 

com. 2003). To be considered eligible, harvest activity must have occurred within two 

years or less and cannot be smaller than 10 acres. Sites undergoing nonforestry related 

harvests such as land conversion for development are not included. Salvage operations 

are also not included. On the ground inspections are typically carried out by one or two 

state agency foresters, and each site visit takes approximately one to two hours. 

Individual BMPs and categories are inspected for implementation and the overall site is 

given a percentage score. Overall implementation is also evaluated as either needing 
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improvement (NO EFFORT, POOR) or passing (FAIR, GOOD, and EXCELLENT). 

Significant risk to water quality is assessed as either present or absent for each practice 

and overall BMP category and then tallied for the entire site. 

 

Virginia: Virginia has a quasi-regulatory system of BMP implementation. The Virginia 

Department of Forestry handles all penalties for water quality violations. Loggers are 

required to notify the Virginia Department of Forestry within three days before or after 

harvesting begins. They are also required to perform a close out inspection within 15 

days after closure. The VDOF is mandated to visit every harvest site to inspect for the 

presence of water quality concerns and give advice on BMPs. For formal reporting 

purposes, thirty sites from the notification list are randomly selected for semiannual BMP 

compliance and water quality auditing. Eligible sites must be closed and have had a final 

close-out inspection by a VDOF forester. Sites can be of any size and ownership type. 

The presence of water features is also not considered. Site inspections are conducted by 

two regional forest engineers and a county forester and usually take one to four hours. 

The presence of water quality concerns is assessed as either YES or NO for each BMP 

category. Effort of BMP implementation is ranked from one (poor) to five (excellent). If 

sedimentation is occurring, the audit worksheet allows for one of two explanations: 

implementation not meeting technical specifications or specifications are insufficient for 

the situation.  

 

Table 4.1.1 provides a summary of all the reviews based on whether or not the state 

requires notification of harvest, whether or not the state forestry agency is responsible for 

enforcing water quality violations, if the state has the right to trespass onto privately 

owned land in order to conduct BMP inspections, if the state inspects for BMP 

implementation or compliance or both and if the state give a water quality threat 

assessment in the inspection.  
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Table 4.1.1. Summary table of the state of the art review.  

N = no; V = voluntary; Y = yes; Imp = Implementation; Both = Compliance and 
Implementation; Comp = compliance. 
 

4.2 Questionnaire  
 
The response rate from the questionnaire was 93% with 42 of 45 questionnaires returned. 

According to Babbie (1992), as a general guideline any response rate over 70% is 

considered very good. All questionnaires were returned from the state and federal 

sampling groups.  Eight of nine were returned from the private consultants, private 

industry and university. Two of the three missing questionnaires were from Mississippi, 

leaving that sampling group with seven respondents. A complete breakdown of the 

responses with graphed results is included in Appendix E. References to individual 

questions in the following sections can be found there also.  
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4.2.1 Key results of the questionnaire 
% felt sites (for formal reporting) should be inspected within 1 year of closeout 
Section A - Site selection Criteria:  

Selecting sites for inclusion in BMP implementation and/or compliance reporting is an 

important first step in any BMP inspection protocol. There are several criteria that states 

use to choose sites that are eligible for inspection. Four close ended questions were 

presented to the recipients to determine which criteria used in site selection is considered 

the most appropriate.  

 

Question A1. To reveal the extent of BMP implementation and potential threat to water 

quality, when do you think a forest harvest site should be inspected?       

              

Thirty-four of 42 (81%) respondents felt harvest sites should be inspected within one year 

of harvest close-out. Seventeen of the respondents felt that sites should be inspected 

before the harvest is closed. Based on respondent comments, inspecting harvest sites 

prior to closure would be beneficial because many problems occur during the operation 

and BMPs can be used to ‘cover-up’ damages incurred while the operation is active. On 

the other hand, a few comments stated that many BMPs, such as installing water bars and 

seeding roads and landings, occur with harvest closure and inspecting during harvesting 

would not reflect the full implementation or compliance. Another reason for not delaying 

inspections for more than one growing season that respondents gave was that after a 

growing season, sites will have revegetated making BMPs and sediment movement 

difficult assess. A few respondents mentioned that including post-rain event inspections 

would add validity to the inspection process and reveal the extent to which BMPs are 

functioning as designed.  All respondents felt there should be a time limit for inspection 

after a harvest is closed out.  

 



 
 

 31

Question A2. Do you feel there should be a minimum acreage limit set for sites to be 

included in the formal implementation / compliance surveys? 

 

Nineteen of 37 (51%) of the respondents, that answered with one of the three listed 

choices, felt that there should be no minimum acreage limitation for selection of sites to 

be included in formal implementation or compliance surveys. Of the 12 respondents that 

felt that sites should not be smaller than 10 acres, 6 were affiliated with state forestry 

agencies and only 2 of the state respondents thought there should be no minimum acreage 

limitations. Five respondents selected the ‘other’ answer choice. Three of the ‘other’ 

respondents, that commented, felt sites should be no smaller than 20 acres, or no smaller 

than 2 acres; another felt size should depend on perceived water quality risk. One 

respondent suggested that minimum acreage should be consistent with state property use 

valuation standards required for forestry/timber management for that respective state. 

Other comments centered around the idea that water quality can be impaired regardless of 

the tract size.   
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Figure 4.21. Stacked bar graph of results from survey question A2: Do you feel there should be a 
minimum acreage limit set for sites to be included in the formal implementation / compliance 
surveys? (n = 37). 
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Question A3. Do you feel that sites harvested for conversion to nonforestry related 

activities, such as development and construction should be included in a formal 

implementation / compliance surveys? 

 

There were 22 total ‘yes’ responses and 20 ‘no’ responses (n = 42). Eight of the 9 federal 

personnel responded ‘yes’ while 7 of the 9 state personnel responded ‘no’. Comments 

from the federal category felt conversion sites should be included in formal surveys. They 

said that in many cases future intentions of landowners are unknown, and these sites have 

the ability to impact water quality. Comments regarding ‘no’ primarily conclude that 

conversion sites are typically not exempt from the permitting process set forth in the 

Clean Water Act and will be or should be monitored by another agency besides the state 

forest agency. 
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Figure 4.2.2. Stacked bar graph of responses from survey question A3: Do you feel that sites 
harvested for conversion to nonforestry related activities, such as development and construction 
should be included in a formal implementation / compliance surveys? (n = 42). 

 



 
 

 33

Question A4. Do you feel that sites harvested due to natural disasters such as 

hurricanes and wild fires should be included in formal implementation / compliance 

surveys? 

 
The majority of respondents (76%) felt that sites harvested due to natural disasters should 

be included in formal surveys. Comments given by those participants that answered ‘yes’ 

generally felt that BMPs are still required regardless of harvest circumstances. Several 

respondents commented that implementation of BMPs is probably more critical under 

circumstances due to natural disasters and should be included with a note on the survey 

report. Some reasons for answering ‘no’ include that it is difficult to determine if severe 

damages on site were caused from harvesting or the disaster. Another respondent felt that 

natural disasters do not reflect normal silvicultural conditions therefore misrepresenting 

BMP implementation.   
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Figure 4.2.3. Stacked bar graph of responses from survey question A4: Do you feel that sites 
harvested due to natural disasters such as hurricanes and wild fires should be included in formal 
implementation / compliance surveys? (n = 42). 
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Section B – Field Execution / Time Required for Inspection:   

This section of the questionnaire contains five closed ended questions and one open 

ended question. They assesses which field execution methods are perceived to be the 

most accurate and efficient while capturing an appropriate amount of detail about BMP 

implementation or compliance.  

 

Question B1. Which method do you feel is the most appropriate for executing the 

inspection: on-the-ground, aerially, or combination? Please rank your answers with 1 

being the most appropriate and 3 being the least.  

 

The On-the-ground method of performing BMP monitoring inspections received the most 

votes for the number 1 ranking with 30 votes, followed by a combination of on-the-

ground and aerial methods with 10 votes. For the second ranking, the combination of on-

the-ground and aerial methods received the most votes (25) followed by strictly on the 

ground (10). For the third ranking, aerial surveying was the only category that received 

votes, with a total of 33 votes. Of those that did respond appropriately, 23 of the 42 

ranked on-the-ground first, combination second and aerially third. There were several 

respondents that answered the question differently than the instructions; therefore each of 

the three ranking categories did not have an equal number of votes although every 

respondent did answer the question. For example, two respondents felt the only 

appropriate method to inspect BMPs is on the ground and they didn’t respond to the other 

choices. Six of the respondents reiterated that on-site inspections are the only suitable 

method of inspection. Five of the respondents felt that aerial methods can be helpful in 

the site selection process.  

 

Question B2. How many people should be included in an adequate inspection team? 

 

Of the 42 respondents, there were 19 total votes for having only one inspector per site 

and 21 votes for 2 per site. One respondent said that one inspector would be adequate 

although it would take a long time to inspect a very large tract. Other comments that said 
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two inspectors would be more sufficient to reduce bias, more safe and any more than two 

and your team will have difficulty arriving at a consensus.  

 

Question B3. What type of education, experience or background do you feel the 

inspector(s) should have? 

 

Almost all of the respondents (35 of the 42), felt that a forestry background would 

prepare inspectors adequately to judge a forest harvest operation. About half of the 

respondents felt that training in water quality issues would also be a beneficial skill for a 

BMP inspector. The next most frequent answer given was on-the-job training with many 

comments emphasizing the importance of understanding how timber extraction 

equipment works and the limitation of the equipment. Other answers included training 

with BMP implementation, hydrology, soils, fisheries and engineering.  

 

Question B4. Normally a representative from the state forest agency will take the lead 

role in the site inspection. Do you feel anyone else should have input in the inspection? 

 
The most frequent answer selected by respondents was landowner (21), followed by 

logger (19), followed by forestry consultant (16).  Of the 16 votes given to the forestry 

consultant category, 7 of those came from actual consultants. The public and federal 

representative choices received three votes each. There were 10 respondents that felt no 

one else should attend inspections, with half of those being affiliated with state forestry 

agencies. Three respondents made no selections but commented that any of the given 

choices could attend the inspection but should not influence the outcome.  
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Figure 4.2.4. Bar graph of responses from survey question B4: Normally a representative from the 
state forest agency will take the lead role in the site inspection. Do you feel anyone else should have 
input in the inspection? (n = 40). 

 
Question B5. Do you think there is a need for quality control, for example, a follow up 

on selected sites to check for consistency or accuracy of the individual site inspections? 

 

The total ‘yes’ responses were 32 and the total for ‘no’ was 9. All respondents affiliated 

with federal agencies felt some form of quality control was necessary. Of the 9 total ‘no’ 

votes, 4 were given by respondents in the state category. Almost all comments from those 

respondents that answered ‘yes’ felt that a random sample on 5 to 10% of inspected sites 

should be reviewed for consistency. Those respondents that answered ‘no’ felt that 

quality control should not be necessary if the inspectors are well trained, and especially if 

the same set of inspectors is used. (n = 41). 

 



 
 

 37

Question B6. Understanding that the time required for a site inspection will vary 

depending on the harvest size and terrain, excluding travel time, on average how long 

do you feel an efficient and accurate site visit should take, assuming a 40 acre tract?  

 

The majority of all respondents (62%) felt that an efficient and accurate site visit should 

take from one to two hours. Thirty-four of the 42 respondents (81%) thought a site visit 

should be between one and three hours. Eight of the nine state employees surveyed felt a 

visit should take between one and two hours. No one thought a visit should take less than 

30 minutes or more than five hours. 
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Figure 4.2.5. Stacked bar graph of responses from survey question B6: Understanding that the time 
required for a site inspection will vary depending on the harvest size and terrain, excluding travel 
time on a 40 acre tract, on average how long do you feel an efficient and accurate site visit should 
take? (n = 41). 
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Section C – Form Design:  

This section assessed which form design the recipients felt was most appropriate, 

especially in terms of amount of detail that each state’s inspection form captures. Three 

close ended questions were used, one being a ranking of the nine different state 

inspection forms.  

 

Question C1. Please select and rank the three inspection forms that you find easiest to 

follow and suitable in terms detail. Each state’s inspection form is appended at the end 

of the questionnaire.  

 

The three protocol form numbers that were the easiest to follow (combining all the 

rankings) were Texas, followed by Mississippi, followed by Florida, with 20, 17 and 16 

votes respectively. Virginia’s inspection form received the fewest total votes. Three of 

the respondents from the federal forestry category did not answer the question. One 

respondent felt the different forms would have to be tested individually to properly 

determine which was easiest to follow. Another respondent admitted that they did not 

devote much time to the question.  

Table 4.2.1. Results of survey question C1: Please pick out the three inspection forms that you find 
easiest to follow and suitable in terms detail (and rank them). The numbers in the table represent the 
frequency (n=39). 

1 2 3 4 5 6 7 8 9
FL AL GA LA MS NC VA TX SC

Choice 1 6 5 2 6 4 4 4 4 4
Choice 2 5 4 4 5 7 2 0 9 3
Choice 3 6 1 6 3 6 4 1 7 5

Totals 16 10 12 14 17 10 5 20 12

Protocol Form Number & State

 
 

Question C2. Do you feel BMP programs should be focused on BMP compliance (e.g. 

do they meet the technical specification as set out in the guidelines) or BMP 

implementation (e.g. has an effort been made to implement BMPs that will achieve the 

desired outcome of water quality protection)? 
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The majority of respondents felt that BMP programs should attempt to capture 

information about both BMP compliance and implementation monitoring (67%). The 

total votes for the selections of compliance, implementation and both is 6, 8 and 28 

respectively. Overall, the comments made addressed the fact that while technical 

guidelines are a nice recommendation, there are so many site specific circumstances that 

when a reasonable effort has been made to implement BMPs, it is an acceptable goal.  
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Figure 4.2.6. Bar graph of responses from survey question C2: Do you feel BMP programs should be 
focused on BMP compliance (e.g. do they meet the technical specification as set out in the guidelines) 
or BMP implementation (e.g. has an effort been made to implement BMPs that will achieve the 
desired outcome of water quality protection) (n=42).  

 
Question C3. How should the site be rated (for compliance or implementation) by the 

inspection team; each BMP practice, BMP category or overall site? 

 

The total votes for the categories of whether or not a harvest site should be rated either 

for each individual BMP, each major BMP category or overall were 25, 32, and 31 

respectively. Only two of the consultants surveyed felt that a rating should be given based 

on each individual BMP. All nine state forestry representatives felt a rating should be 

given on an overall site basis. Comments generally stated that an individual BMP must be 
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evaluated to determine if water quality is being protected and an overall rating is helpful 

to convey the integrity of the harvest operation. (n = 40). 

 

Section D – BMP Categories Evaluated:  

This section contained two questions to assess which BMP categories are critical when 

evaluating a site for BMP compliance / implementation and areas for potential threats 

to water quality. One question ranked the state BMP inspection forms on which suite of 

BMP categories is most appropriate, the other question asked recipients to rank different 

BMP categories from always critical to usually not important.  

 

Question D1. Please select and rank the three state inspection forms you feel contains 

the most appropriate suite of BMP categories evaluated and also the level at which 

each is evaluated (each practice, category or overall site). 

 

The three protocol forms that had the most appropriate BMP categories (combining all 

the rankings) were Florida, followed by Georgia, followed by Texas, with 19, 18 and 14 

votes respectively. Protocol form number seven (Virginia) received the fewest total votes. 

One comment regarding question D1 was that many of the protocols were modeled by the 

Southern Group of State Foresters 2002 recommendation and therefore many are similar. 

Another respondent admitted they did not dedicate much time to this question.  

Table 4.2.2. Results of survey question D1: Please select and rank the three state inspection forms 
you feel contains the most appropriate suite of BMP categories evaluated and also the level at which 
each is evaluated (each practice, category or overall site). The numbers in the table represent the 
frequency (n=36). 

1 2 3 4 5 6 7 8 9
FL AL GA LA MS NC VA TX SC

Choice 1 8 3 4 3 2 3 3 4 7
Choice 2 6 2 5 5 4 6 2 3 4
Choice 3 5 3 9 2 5 4 1 7 1

Totals 19 8 18 10 11 13 6 14 12

Protocol Form Number & State

 
  



 
 

 41

Question D2. Understanding that all BMP categories can be critically important under 

certain circumstances, please place a check next to the listed BMP category under the 

heading you feel is most appropriate based on your experiences; always critical, 

usually important, usure, seldom important or usually not important. 

 

Table 4.2.3. Summary of percent respondent frequency from question D2 (Appendix E) (n = 42). 

BMP Category % Always Critical 
% Always Critical AND 

Usually Important 

Forest Roads 74 100 

Skid Trails 69 100 

Stream Crossings 95 100 

Streamside Management Zones 81 100 

Forested Wetlands 55 98 

Landings / Log Decks 26 88 

 

 A table of the original question results is included in Appendix E. The categories that 

received 50% or less of the total votes for the combined categories of always critical and 

usually important were, prescribed burning (48 %), sinkholes (33%), canals (43%) and 

forest fertilization (50%). 

  

Section E – Water Quality Threat Assessment:  

Some states include a water quality threat assessment and other do not. This section 

assessed whether or not the recipients think a threat to water quality should be included 

and, if so, which form it should take.  

 

Question E1. Do you feel that an assessment of potential threat or significant risk to 

water quality should be included in a BMP implementation or compliance inspection 

protocol? 

 

The majority of respondents felt that an assessment of potential threat or significant risk 

to water quality should be included in formal BMP implementation/compliance surveys 
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with 93% of the majority. Only three respondents felt that the assessment should not be 

included. (n = 41). 

 

Question E2. If you answered ‘YES’ to question E1, which water quality threat 

assessment method do you feel is most appropriate; Present/absent or rank (slight to 

serious)? 

 

Twenty-one of the respondents that thought a threat to water quality should be made on a 

present/absent or yes/no basis. Eight of those that answered present/absent were affiliated 

with state and seven were affiliated with private consulting. Seventeen respondents felt a 

ranking of the threat should be made. The two comments given were from respondents 

that felt a ranking should be made. They thought an explanation of where the threat is 

coming from (sediment, temperature, oil) should be noted on the inspection form. 
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Figure 4.2.7. Stacked bar graph from results of question E2: If you answered ‘YES’ to question E1, 
which water quality threat assessment method do you feel is most appropriate? (n = 38). 
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Section F – Overall Opinion:  

This final section assessed the respondents overall opinion on which BMP inspection 

protocol they feel is the is the best suited for formal reporting surveys.  

 

Question F1. Please provide an overall ranking of the three protocols that you feel are 

most efficient, accurate and capture an appropriate amount of detail.  

 

The protocol form that was perceived to be the most efficient, accurate and capture the 

appropriate amount of detail (combining all the rankings) was Florida with 20 votes, 

followed by South Carolina with 15. Georgia and Mississippi tied with 14 total votes. 

Virginia’s protocol received the fewest total votes with 5. 

 
Table 4.1.4. Results of survey questionF1: Please provide an overall ranking of the three best 
protocols that you feel are most efficient, accurate and capture an appropriate amount of detail? The 
numbers in the table represent the frequency (n=36). 

1 2 3 4 5 6 7 8 9
FL AL GA LA MS NC VA TX SC

Choice 1 8 3 2 4 4 5 3 3 6
Choice 2 7 2 5 6 5 6 1 3 3
Choice 3 5 3 7 3 5 2 1 6 6

Totals 20 8 14 13 14 13 5 12 15

Protocol Form Number & State

 
  

4.2.2 Questionnaire Result Analyses 
 
After compiling an initial breakdown of the questionnaire responses, further analysis was 

performed to locate trends and explore for logical groupings.  

 

Trend Analyses: 

 
After graphing the responses from the questionnaire, there was a noticeable trend for the 

nine state agency respondents. Generally, they tended toward a narrowing of criteria for 

harvest sites to be included in formal reporting surveys. Justification for this is clearly 
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seen in four question responses. Seven of nine state respondents felt there should be a 

higher acreage limit set for harvest size (question A2). Seven of nine also thought sites 

undergoing harvesting due to nonforestry related activities, such as development, should 

not be included in formal reporting surveys (question A3). Five of the ten respondents 

that felt no one should have input into harvest BMP inspections, were state personnel. 

Eight of nine state agency respondents felt site inspections should take between one and 

two hours (question B6). There were no state respondents that felt sites should only be 

inspected for compliance. In other words, they thought sites should be inspected for 

either implementation alone, or a combination of implementation and compliance 

(question C2). While these responses tend to limit criteria, state agency personnel did feel 

that harvests due to natural disasters should be included (7 of 9). Eight of the nine state 

respondents felt a assessment of water quality threat should be made on a present/absent 

basis.  

 

In contrast to state agency respondents, federal personnel leaned toward a widening of 

criteria for inclusion in formal BMP reporting surveys. Four of the eight felt there should 

be no minimum acreage limit for harvest sites (question A2). Eight of nine felt that sites 

harvested due to conversion to nonforestry activities should be included (question A3). 

Eight federal respondents felt there was a need for quality control to check for 

consistency in harvesting inspections. Eight of nine federal respondents thought harvest 

sites should be inspected for both implementation and compliance. Eight of nine also 

thought that a threat to water quality should be made, with five of those preferring a 

ranking method. 

 

The unviersity, private consulting and private industry representative's responses did not 

yield any noticeable trends toward widening or narrowing site criteria.  

 
Hierarchical Cluster Analyses:  
 
Cluster analysis is an exploratory method used to identify natural groupings or 

similarities within data. Everitt (1993) state "clustering methods are intended largely for 

generating rather than testing hypotheses." This method also allows for flexibility in the 
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data and is well suited to questionnaire/survey data (Clustan 1998). The analysis was 

performed using SPSS version 12.0.0 (2003).  

 

The analysis was used to determine trends or groupings in the questionnaire responses 

based professional affiliation and state affiliation. The results did not reveal any 

meaningful groupings. The results grouping based on state affiliation was affected by the 

fact that Mississippi only had seven total respondents while all of the other states had 

nine, except North Carolina, with eight. The small sample size of total respondents (42) 

decreased the power of the analysis, limiting the ability to generate natural groupings.  

 

4.3 Standardized inspection form field trials 
 
The new standardized inspection form was created from elements of currently used state 

forms that were ranked highest in the questionnaire, and personal preferences. A copy of 

the form is located in Appendix F. It was designed to capture BMP implementation, not 

solely compliance. A key reason for choosing implementation over compliance is the fact 

that trained and experienced forestry professionals can determine whether or not a 

reasonable effort has been made to implement BMPs. Also, in the targeted southeastern 

states BMPs are considered voluntary and the bottom line is water quality protection, 

rendering implementation more important than assessing technical attributes of applied 

BMPs. The BMPs that are implemented must be functional (not necessarily implemented 

to exact technical specifications) in order to protect water quality. To ensure the form was 

capable of standardizing the assessment of BMPs in various states, again, implementation 

was chosen over compliance because technical guidelines can change from state to state.  

 

The standardized inspection form was compared to the Georgia and Texas forms 

analyzing the overall implementation score and time required to complete the form for 

each sampled site. Three sites from three major physiographic regions of Virginia 

(mountains as described in section 3.1, piedmont and coastal plain) were inspected, for a 

total of nine sites. All sites were approximately 40 acres.  

 



 
 

 46

Mountain Site Descriptions: 

All three mountain sites fell in the Ridge and Valley physiographic region, in 

Montgomery County. Mountain site 1 was a privately owned, mesic, mixed hardwood 

forest. It contained an intermittent and ephemeral stream. There was one temporary 

stream crossing, one permanent stream crossing and two landings. The crossing was a 

pole bridge that had been removed. The slope ranged from 7-45 percent across the site. 

The silvicultural activity was primarily shelterwood conditions with areas of group 

selection, harvested with cable skidding and felling/bunching. The site was closed with 

no site preparation activities at the time of inspection.  

 

Mountain site 2 was also a privately owned, mesic mixed hardwood forest. It contained 

an intermittent and perennial stream. There was one temporary stream crossing and one, 

two-tiered landing.  The crossing was a removed bridge mat on a slope of 25% next to the 

stream. The average slope for the site ranged from 10-65 percent. The silvicultural 

activity was primarily clearcutting with croptrees remaining. The harvesting was 

accomplished with manual felling and cable skidding. The site was closed and no site 

preparation activities were evident at inspection. 

 

Mountain site 3 was a privately owned mesic mixed hardwood forest. It contained one 

perennial stream and one temporary stream crossing. The crossing was a culvert pipe that 

was seeded over and remained in the creek. The slope ranged from 5-40 percent. There 

was one landing next to a state road. The harvest left approximately one seed tree per 

acre and trees were harvested with manual felling and cable skidding. The site was closed 

and no site preparation activities were evident at inspection.  

 

Piedmont Site Descriptions: 

Piedmont site 1 was in Nottoway County and was privately owned. The forest was a rich 

mesic site dominated by oaks. The site contained a perennial stream and had one stream 

crossing. The crossing was a pole bridge that was improperly removed leaving large 

poles and impeding water flow. The slope ranged from 10-35 percent. There was one 

small landing. The harvest was a salvage (from effects of hurricane damage) of blow-
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downs and selected trees. The trees were manually felled with cable skidding. The site 

was closed with no plans for site preparation.  

 

Piedmont site 2 was also in Nottoway County and was privately owned. This site was 

mesic to xeric containing oak, hickory and pines. The site had one perennial stream and 

stream crossing (a removed culvert). The slope ranged from 10-45%. There was one 

landing. The stand was clear cut with a feller/buncher with a saw head. The site was 

closed-out with no site preparation activities evident at the time of inspection.  

 

Piedmont site 3 was in Buckingham County and was industrially owned.  The site was 

xeric predominated by pines. It contained one intermittent one perennial stream. There 

was one stream crossing (a removed pole bridge). The slope ranged from 10-25% across 

the site. There was one landing. The stand was clear cut using a feller/buncher with a 

shear head. The site was closed and had received a prescribed burn.  

 

Coastal Plain Site Descriptions: 

Coastal Plain site 1 was in Sussex County and was privately owned. The site was 

dominated by pines and contained an intermittent stream. There were no stream 

crossings. The slope of the site ranged from 0-10 percent. There was one landing and the 

site was clear cut using a feller/buncher with a saw head. The site was closed and no site 

preparation activities were present at the time of inspection.  

 

Coastal Plain site 2 was also in Sussex County and privately owned. The site was 

dominated by oaks and pine. It contained an intermittent and perennial stream. There was 

one stream crossing (a ford) that contained ruts and a root wad below the crossing that 

was causing ponding above the crossing. The slope ranged from 0-5 percent. There were 

two landings. The site was clear cut using a feller/buncher with a shear head. The site was 

closed and no site preparation activities were present at the time of inspection. 

 

Coastal Plain site 3 was also in Sussex County and privately owned. The site was 

dominated by oaks and pine. It contained an intermittent and perennial stream. There was 
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one stream crossing (a culvert) on the haul road that showed evidence of washing and 

debris from road surface was visible in the stream. The culvert contained debris such as 

branches and leaves but was not completely blocked. The slope ranged from 0-5 percent. 

There were two landings. The site was clear cut using a feller/buncher with a saw head. 

The site was closed and had received a prescribed burn.  

 

A walk-through of each site was made and the forms were completed after the walk 

through. The site walk throughs varied and took approximately one hour. The forms were 

completed in random order. The percentage score for BMP implementation on the overall 

site, and the time to required to complete each form was noted (in minutes). Georgia’s 

form was the most detailed (see also Appendix C) and contained 110 questions pertaining 

to BMPs, the standard form contained 58, and the Texas form contained 45. These times 

reported do not include the time required to actually perform a walk-through of the site. 

The time required for a walk-through can vary depending on site conditions and take 

approximately one hour for a 40 acre tract. Table 4.3.1 gives the implementation scores 

from the three forms and the time required to fill out each form (in minutes). 

Table 4.3.1. Table showing implementation score and time required to complete inspection form for 
Georgia, Texas and Standard forms across all sample sites.  

SITE IMPLEMENTATION SCORE 
TIME TO COMPLETE FORM 

MINUTES 

 Georgia Texas Standard Georgia Texas Standard 

Mtns 1 97.5 96.6 100 19 14 15 

Mtns 2 88.1 90 95 22 16 17 

Mtns 3 98 100 98 19 11 14 

Pied 1 82 78 74 29 17 22 

Pied 2 100 100 100 24 17 18 

Pied 3 100 100 100 24 15 17 

Coast 1 97 97 93 27 16 16 

Coast 2 71 58 66 30 17 14 

Coast 3 86 86 96 28 17 24 
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The number of parameters measured had a direct impact on the time required to complete 

the form. On average across all the sites in all the regions, Georgia’s form required the 

most time to fill out (25 minutes) followed by the standard form (17 minutes), followed 

by the Texas form (15 minutes) (see table 4.3.2). Scores were fairly consistent across the 

three inspection forms. Georgia’s form gave the lowest score for one site; Texas for two 

and the Standard from two. Two sites had identical scores on all three forms, and three 

sites had identical scores on two forms. 

 

Table 4.3.2. Average time required to complete the inspection forms from the three site visits in each 
physiographic region. 

FORM REGION AVG TIME (min) TOTAL AVG
coast 28
pied 26

mount 20
coast 15
pied 16

mount 14
coast 18
pied 19

mount 15

Georgia

Texas

Standardized

25

15

17

 
 

The results of the field trials also showed that, on average, when a site had a low 

implementation score, the inspection forms required more time to complete, on average 

(Figure 4.3.1). This may indicate that depending on the detail of the form and the overall 

score of an inspected harvested site, the time required to complete an inspection form 

varies. In this case, when the average score of the site was lower, the average time 

required to fill out the forms more time to fill out. 
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Figure 4.3.1. Graph of average site implementation score versus average time required to complete 
inspection form (minutes). 
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5. Opportunities for Standardization 
 

Based on the results of the questionnaire, field trials and personal judgment, opportunities 

for standardizing formal BMP reporting procedures have emerged.  The opportunities are 

given for the five targeted areas of standardization and are listed below.  

 

Site Selection Criteria:  

 

• Sites should be normal silvicultural operations, i.e. thinnings, clearcuts, site 

preparations, reforestation, salvage, etc., as development. Sites undergoing 

harvesting due to conversion to a nonforestry activity such as development 

should not be included.  

• Sites should be closed and inspected within one year of close-out. 

• Sites should be no smaller than 10 acres. 

• Sites do not require the presence of a water feature. 

• Sites can be of any ownership type such as private, industrial, federal, state, 

etc. 

• Partial harvests should be considered on total tract size.  

 

Field Execution Method: 

 

• Sites should be inspected by two experienced individuals from the respective 

state conducting the sampling, that are familiar with forest harvest operations. 

• Sites should be inspected on the ground though aerial support is acceptable for 

excessively large sites or sites with poor accessibility. 

• A typical, on the ground site inspection should require approximately one to 

two hours of field work, assuming a forty acre tract. Size of harvest and 

terrain shape will effect the time required for a site inspection.  
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Form Design:  

 

• The form should assess BMP implementation. 

• BMPs should be evaluated on a practice, category and over all site level. 

Implementation should answer the question, “has a reasonable effort been 

made to implement this BMP”, and be recorded as yes, no or not applicable.  

• An overall percentage score for the site should be calculated by totaling the 

number of all applicable BMPs and dividing the number of yes responses by 

that total.  

 

BMP Categories to be evaluated: 

 

• The following should be evaluated: main forest roads or haul roads, skid 

trails/temporary roads, stream crossings, forested wetlands, streamside 

management zones, site preparation/regeneration, timber harvesting, 

landings/log decks, other special management areas (sinkholes, canals, seeps, 

ditches, equipment servicing areas, etc.). 

 

Water Quality Threat Assessment:  

 

• Threat to water quality should be assessed and ranked from one (slight) to five 

(serious). The magnitude of threat should be indicated for each practice and 

tallied for the category. A notation of the nature of the threat should be 

indicated on the form. The total magnitude of the threat should be summed for 

the entire site.  

• Christopher et al. (2002) used the Universal Soil Loss Equation (Dissmeyer 

and Foster 1984) to estimate soil losses from harvest sites. Based on the 

results from that study, a weighted average could be used to act as a guideline 

for determining slight to serious threats. A slight threat is <1-3 t/a/y, moderate 

is <20 t/a/y, serious is >50 t/a/y. 
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•  The assessment should also indicate if the threat has been created from 

effects other than harvesting such as illegal trespass from off-highway 

vehicles or horses, etc. 

 

6. Discussion 
 
In understanding the scope of this project, it is critical that the reader is reminded of 

where silvicultural activities fit in the grand scheme of environmental pollutants. 

Impairment of water quality resulting from silvicultural activities is dwarfed when 

compared to other landuses such as agriculture, industry, resource extraction and 

construction (Fulton and West 2002). Assessing the BMP implementation rates on a 

state-wide level acknowledges that forestry, as a land use is taking responsibility by 

mitigating potential negative impacts to water quality.   

 

The standardization of BMP monitoring and reporting could be beneficial to the southeast 

as a region, especially in terms of guiding educational efforts and funding to target 

problem areas. A more unified approach would also allow states to measure progress and 

make comparisons, in terms of BMP application and water quality protection, on both a 

regional and temporal scale. This is shown in the results from the field trials of the 

standardized form, when a site was inspected for implementation, different forms can 

result in different implementation scores. This gives justification for adopting a 

standardized methodology of collecting BMP information.  

 

Southeastern states have attempted to homogenize BMP inspecting and reporting by 

following the general recommendations from the Southern Group of State Foresters. 

Regardless of this effort, there still remain hurdles for complete unification of state 

procedures. First, there is the lack of consistent notification of harvest operations. 

Virginia is the only state evaluated in this project that has a mandatory notification 

system: simply placing a phone call and giving basic information about the harvest 

operation. Some of the other states have employed a voluntary system but, unless all 

harvests are accounted for, states cannot accurately attain a representative sample size to 
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determine BMP implementation with any confidence. States may be reluctant to employ 

a mandatory notification system because it may seem as if it may be a segway for further 

regulation. For example, a simple phone call type notification system seems reasonable, 

but required notification in the form of a written forest harvest plan; this may seem like 

step toward excessive regulation.  

 

A second hurdle for accurate reporting is the lack of the right to trespass in some southern 

states. Four of the states included in this study must attain landowner permission before 

entry onto the harvest site. In order to gain access onto private property the state must 

typically contact the landowner, and if allowed, scheduling conflicts may arise. If denied, 

the state must then locate another suitable sample site, only to face the same situation 

again, with time wasted. Incentives to gain access such as free forestry advice, t-shirts 

and baseball hats are used by some states. Good relations with local forest agencies can 

also limit access refusals. This factor, confounded with the previously mentioned hurdle 

of notification, adds to the difficulty of accurate reporting. Another notable issue 

concerning water quality protection is the referral process some state agencies must go 

through in order to penalize severe wrongdoers that are unwilling to take mitigating 

corrective measures. This multifaceted process could act as a deterrent to correcting 

water quality problems.  

 

There are other barriers to successful BMP monitoring and nonpoint source pollution 

control programs. In 2000, the National Association of State Foresters published a 

progress report on these programs (Ice and Stuart 2001). This report encompassed all 

fifty states, eight United States territories, and the District of Columbia. It cites staffing 

constraints, lack of funding, and landowner attitude and lack of knowledge as being 

barriers to the progress of nonpointsource pollution control programs. Forestry agencies 

proclaimed that additional funding would be most helpful for education and training 

efforts, followed by monitoring of harvest operations. This report mentions the top three 

keys to future progress are landowner/logger awareness, pre-harvest assistance and 

financial assistance to states (Ice and Stuart 2001).  
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7. Summary and Conclusions 
 
The Clean Water Act is a driving force for protection of our nation’s waters. The EPA, 

tasked with overseeing the Clean Water Act, has helped to place water quality protection 

on top of the priority list in today’s forest management schemes. To remain exempt from 

standard permitting processed defined within section 404 of the Clean Water Act, states 

are inspecting and reporting on BMP usage. Southeastern state forest agencies have made 

progress since the late 1980s and 1990s in terms of education and overall awareness of 

the importance of water quality protection. In order to better understand and guide water 

quality protection programs, on a regional basis, the EPA would prefer a unified and 

comparable procedure to inspecting and reporting on BMP usage. The Southern Group of 

State Foresters has published a framework for silvicultural BMP implementation 

monitoring. Although progress has been made toward standardizing this process, 

southeastern states continue to employ different inspecting and reporting methodologies. 

This project addresses the need for standardization of inspecting BMPs for creation of 

these reports. A thorough state of the art review was performed to fully understand the 

currently employed inspecting and reporting techniques. To identify areas for 

standardization within these programs, forestry professionals were queried to determine 

which aspects are considered to be the most accurate and efficient methods. A 

standardized inspection form was developed and recommendations were made 

concerning state BMP monitoring programs. 

 

The results from the state of the art review reveal that, indeed states are inspecting 

harvested sites differently, especially in site selection criteria, field execution methods; 

level of detail captured in the inspection forms, BMP categories evaluated and water 

quality threat assessments. These previously mentioned areas were targeted as possible 

areas for standardization within the BMP inspection process. To determine which 

methods were preferred for BMP inspections, knowledgeable forestry professionals were 

selected from the following categories: university, private industry, private consulting 

and state and federal forest agencies. One person from each category in each of the 

targeted southeastern states (AL, FL, GA, MS, LA, NC, SC, TX, VA) was queried 
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through a self administered survey. The responses were evaluated for natural groupings 

in state and professional affiliation. A notable grouping was seen in the responses from 

the state and federal groups. State personnel tended toward a narrowing of criteria such as 

acreage limits for harvest sites and not including harvests sue to conversion activities like 

construction and development. Federal personnel tended toward a widening of criteria 

such as having no acreage limits for sampled sites and inclusion of conversion harvests. 

These views may be a result of a more realistic perspective from state personnel because 

they are responsible for carrying out these BMP inspecting and monitoring programs as 

well as reporting to the EPA.  

 

A standardized in-field BMP inspection form was created using the responses as a guide. 

The form was tested (and compared with Georgia and Texas forms) in the mountains, 

piedmont and coastal plain regions of Virginia to determine suitability and time required 

to complete the form. The field trials showed that different forms yield different BMP 

implementation results (which is the information that is reported to the EPA), giving 

justification for adopting a more uniform approach to gathering on-site information on 

BMPs. Using the information gained through the review, questionnaire and field trials, 

recommendations for standardization in the previously mentioned target areas were 

made.  

 

The standardization of BMP implementation monitoring and inspecting throughout the 

region could be helpful for future planning and directing educational and funding efforts 

for state programs. The results of the field trials demonstrate that as of now, using 

different inspection methods, a site’s implementation score can vary. If standardization 

on the regional level is truly desired, a federal incentive or disincentive could be offered 

to states to encourage uniformity. Currently, the process of BMP inspection and 

monitoring cannot be completely homogenized, primarily due to state regulation 

concerning right to trespass laws. Continued progress to unify the southeast as a region 

could be achieved through commitment of individual states and the federal government to 

invest the time and resources needed to implement changes. 
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7.1 Future Work 
 
To aid in a more complete understanding of the ramifications of BMP implementation 

and reporting there are opportunities for additional research. One main area centers 

around determining costs of BMP implementation and value of benefits. This could be 

done through a time study   evaluating how long it takes to implement different BMPs in 

different physiographic regions to assess the cost of implementation. Cost of 

implementation would be particularly beneficial to states with regulatory nonpoint source 

pollution control programs. Henley et al. (1988) points out the fact that it is important to 

quantify costs of BMP implementation because operators and landowners must dedicate 

time and financial resources to comply with regulations.  

 

Another complementary project would be to conduct a cost benefit study on the actual 

cost of various monitoring procedures to states versus received benefits. Determining the 

actual realized benefits of BMPs is difficult. One possibility would be to determine the 

value of habitat protection by asking (for example), how many more fish are produced 

when uncut buffer strips of a given width are left along forest steams, rather than cutting 

all or part of the trees? This question relates to BMP effectiveness. Not only do we want 

BMP implementation rates to be high, we also want to know that BMPs are effective in 

protecting water quality. Another interesting piece of information would be the 

investigation of the influence that forest certification programs (like Sustainable Forestry 

Initiative and Forest Stewardship Council) have on BMP implementation. 
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9. Appendices 
  

Appendix A - Southern Group of State Foresters Silvicultural 
Best Management Practices Implementation Monitoring: A 
Recommended Framework 
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Appendix B - State summaries 
 
 

ALABAMA 
  

 
 
• Silvicultural activity must have occurred within one year or less on an operation 

that is stopped, ongoing or completed. 
• Site must be a well defined forestry operation (clearcut, select harvest, site prep 

area or sites with significant woods road construction). 
• Site should be free from bias. Size, ownership or access difficulty should not be 

considered. 
• Only those sites randomly checked are considered eligible. 

 
BMP implementation inspections are performed aerially, flying 80 knots at 1000 feet 
altitude. There is one forester that observes and a pilot. Each site inspection takes 
approximately 5 to 10 minutes, with a record of flight hours. 

 
For each practice and overall BMP category, implementation is recorded as YES, NO 
or NOT APPLICABLE. Evaluation of each individual practice is not required – only 
the overall BMP category. A YES or NO is given for overall adequate BMP 
implementation on site. Each BMP category has a section for comments. 

 
• Streamside Management Zones 
• Stream Crossings 
• Forest Roads 
• Timber Harvesting 
• Reforestation / Stand Management 
• Forested Wetlands Management 

 

 
Scale of water quality problem rated from 1 (slight) to 5 (serious) for each BMP category.  

Field Execution / Time Required for Inspection (excluding travel time)  

BMP Category Evaluated  

Form Design  

Water Quality Threat Assessment  

Site Selection Criteria  
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FLORIDA 

 

 
• Silvicultural activity must have occurred within two years or less. 
• Some part of the evaluated silvicultural activity must have occurred within 300 feet of 

a stream, wetland, sinkhole or lake. 
• Sites undergoing land clearing activities for development or non-forestry land uses 

were not included. 
• Sites can occur on all ownership categories (private industrial forest lands, public 

lands and non-industrial forest lands). 

 
An on site visit is typically conducted by one BMP forester and takes approximately one 
hour per site. 

 
For each practice, compliance is recorded as YES, NO or NOT APPLICABLE. 
Compliance for each BMP category and the entire site is expressed as percent of all 
applicable BMPs. 
 

  
 
 
 
 
 
 
 
 
 

 
‘Significant risk’ to water quality is assessed for each practice and overall BMP category 
and tallied for the entire site. 
  
 
  

BMP Category Evaluated  

Site Selection Criteria  

• Special Management Zones 
• Wetlands 
• Canals 
• Sinkholes 
• Forest Roads 
• Stream Crossings 
• Timber Harvesting 

• Site Prep and Planting 
• Fireline Construction 
• Pesticide / Fertilizer Use 
• Waste Disposal 
• Wet Weather Operations 
• Emergency Conditions 
• Adjacent to Isolated Wetlands 

Form Design  

Field Execution / Time Required for Inspection (excluding travel time)  

Water Quality Threat Assessment  
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GEORGIA 

 
• Silvicultural activity must have occurred within two years or less (preferably 

within the past six months). 
• Sites can occur on all ownership categories (private industrial forest lands, public 

lands and non-industrial forest lands). 

 
An on site inspection in conducted by one water quality forester. Each site visit takes 
approximately four to five hours. 

 
Compliance for each practice is recorded as YES, NO or NOT APPLICABLE. For each 
BMP category and overall site, implementation is expressed as percent of all a applicable 
BMPs. Compliance is calculated by assessing total units in compliance and expressing 
that as a percentage (e.g. # of road miles or acres of timber harvested in compliance). 

 
  
 
 
 
 
 
 

 
Risk to water quality is assessed as either present or absent for each BMP practice and 
each BMP category. Total number of water quality risks are tallied for the entire site.  
 
 
 
 
 
 

Site Selection Criteria  

BMP Category Evaluated  

• Forest Roads 
• Stream and Wetland Crossings 
• Streamside Management Zones 
• Special Management Zones 
• Timber Harvesting 
• Mechanical Site Prep 

• Chemical Site Prep 
• Firebreaks and Burning 
• Artificial Regeneration 
• Forest Fertilization 
• Equipment Washing and 

Servicing 

Form Design  

Water Quality Threat Assessment  

Field Execution / Time Required for Inspection (excluding travel time)  
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LOUISIANA 

 
• Silvicultural activity should be completed for at least three months. 
• Sites can occur on all ownership categories (private industrial forest lands, public 

lands and non-industrial lands). 
• Sites should be a typical forestry practice such as clearcut, thinnings, site 

preparation, reforestation, regeneration cut, etc. 
 

 
One forester completes the inspection which usually takes an average of three hours 
per site. 
 

 
Major practices within each BMP category are recorded as EXCEEDS GUIDELINES, 
FULL IMPLEMENTATION, MINOR DEPARTURE, NEEDED BUT NOT APPLIED, 
NO ACTION REQUIRED. Adequate implementation is recorded as a YES or NO for 
the entire site. Each BMP category has a section for comments or recommendations. 

 
• Streamside Management Zones 
• Permanent Access Roads 
• Timber Harvesting 
• Site Preparation and Reforestation 
• Fire Line Construction 

 
No direct assessment of threat to water quality is given.  
 
 
 
 
 
 
 
 

 

Site Selection Criteria  

BMP Category Evaluated  

Form Design  

Field Execution / Time Required for Inspection (excluding travel time)  

Water Quality Threat Assessment  
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MISSISSIPPI 

 
• Silvicultural activity must have occurred within two years or less. 
• Sites should be no smaller than ten acres. 

 
Typically a 2-3 person crew comprised of water quality foresters conduct an on site visit 
that takes approximately one hour on average per inspection.  

 
Compliance for each practice and BMP category is recorded as YES, NO or NOT 
APPLICABLE. Percent compliance is calculated for each BMP category.  

 
• Streamside Management Zones 
• Stream Crossings 
• Permanent Roads 
• Skid Trails / Temporary (Secondary) Roads 
• Site Preparation 
• Landings  
• Wetlands 
• Fireline Construction  

 

 
Significant risk to water quality is assessed as present or absent for each BMP practice.  
 
 
 
. 
 
 
 
 
 
 

Site Selection Criteria  

BMP Category Evaluated  

Form Design  

Water Quality Threat Assessment  

Field Execution / Time Required for Inspection (excluding travel time)  
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 NORTH CAROLINA 

 
• Active logging tracts must be no smaller than five acres. 
• Sites must contain intermittent, perennial streams or water body in the ‘cut zone’ 

of within 50 feet of the harvest boundary. 
• Sites with poor or no road accessibility are not included. 
• Sites can occur on all ownership categories (private industrial forest lands, public 

lands and non-industrial lands. 

 
An on site inspection is carried out by either one or two water quality foresters and takes 
approximately 30 minutes to an hour on average per site.  

 
Implementation for each practice and BMP category is recorded as YES, NO or NOT 
APPLICABLE.  Overall site BMP implementation is given a score between 0 and 100%. 
There is a section for comments with each BMP category. 

 
 
 
 
 
 
 

 
Threat or risk to water quality is assessed as YES or NO for each BMP practice and tallied 
for each category. There is a percentage given to total BMPs that are a threat or risk to 
water quality.   
 
 
 
 
 
 
 

Site Selection Criteria  

BMP Category Evaluated  

Form Design  

Field Execution / Time Required for Inspection (excluding travel time)  

• Streamside Management Zone  
• Stream Temperature 
• Debris Entering Stream 
• Waste Entering Streams, Waterbodies or 

Groundwater 
• Stream Crossings

• Permanent Forest Roads  
• Skid Trails 
• Stream  Crossings 
• Access Road Entrances 
• Rehabilitation of Project Site 

 Water Quality Threat Assessment  
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SOUTH CAROLINA 

 
• Silvicultural activity should have occurred within the past six months. 
• Sites should be no smaller than ten acres. 
• Sites can occur on all ownership classes (private industrial forest lands, public 

lands and non-industrial lands). 
 

 
Site inspections are typically carried out by a two person crew composed of a BMP 
forester and a project forester. The inspections take on average one to two hours per site. 
The implementation survey is a two tiered effort. There is one round of inspections for 
timber harvesting activities and another round for site preparation activities. 

 
For each practice and overall BMP category, (for both timber harvesting and site 
preparation inspection forms) compliance is recorded as YES, NO or NOT APPLICABLE 
for specific questions pertaining to a particular BMP practice. An overall site assessment 
is given at the end of the forms that rate BMP compliance as Excellent, Adequate or 
Inadequate.  
 

  
    HARVESTING BMPs   SITE PREP BMPs 
 
 
 
 
 
 
 
 
 

 
The overall BMP category is evaluated as…”were these activities conducted in a manner 
sufficient to protect water quality?” and recorded as YES, NO or NOT APPLICABLE.  

 

Site Selection Criteria  

Field Execution / Time Required for Inspection (excluding travel time)  

Form Design  

BMP Category Evaluated 

Water Quality Threat Assessment  

• Streamside Management Zones 
• Forest Road Construction 
• Stream Crossings 
• Log Decks 
• Timber Harvest for                         

Water Quality Protection 
• Timber Harvest for                         

Maintaining Site Productivity 

• Mechanical Site Prep 
• Prescribed Burning 
• Pesticide Application 
• Minor Draining (Ditching) 
• Regeneration 
• Site Stabilization 
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TEXAS 

 
• Silvicultural activity must have occurred within two years or less. 
• Sites undergoing non-forestry related harvests like land conversion or salvage 

harvest are not included.  
• Sites should not be smaller than 10 acres. 
• Sites can occur on all ownership categories (private industrial forest lands, public 

lands and non-industrial forest lands). 

 
On the ground inspections are typically carried out by one or two state agency foresters 
and each site visit takes approximately one to two hours.  
 

 
For each practice, implementation is recorded as YES, NO or NOT APPLICABLE. For 
each BMP category and entire site, implementation is expressed as a percent of all 
applicable BMPs. There is also a rating of the overall operation as NO EFFORT, POOR, 
FAIR, GOOD and EXCELLENT. There is a section for comments at the end of the form.  

 
• Permanent Roads 
• Skid Trails / Temporary (secondary) Roads 
• Stream Crossings 
• Streamside Management Zones 
• Site Preparation 
• Landings 
• Wetlands 

 
Significant risk to water quality is assessed as either present or absent for each practice 
and overall BMP category. 
 
 

Site Selection Criteria  

Field Execution / Time Required for Inspection (excluding travel time)  

Form Design  

BMP Category Evaluated 

Water Quality Threat Assessment  
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VIRGINIA 

 

 
• This state is required to routinely inspect every silvicultural activity for water 

quality problems. To be included in the implementation / effectiveness survey the 
site must be closed and have had a final routine inspection. 

• Sites are free from bias. Size, ownership or presence of water features is not 
considered.  

 

Inspections are carried out through an on site visit conducted typically by a two person 
team of forest engineers or water quality personnel. Inspections take on average one to 

four hours per site.  
 
 
BMP and water quality concerns for each category are given a YES or NO, with a section 
for recommendations. Effort of BMP implementation is ranked from one (poor) to five 
(excellent). The audit form assesses if sediment runoff is due to the site not meeting 
technical specifications or if the specifications are ineffective.  

 
• Haul Roads 
• Skid Trails 
• Streamside Management Zones 
• Landings 
• Stream Crossings 

 

 
Each BMP category is assessed for water quality concern as YES or NO. There is a 
section for a description of the water quality concern and recommendations to correct the 
situation.  
 
 
 
 

Site Selection Criteria  

Field Execution / Time Required for Inspection (excluding travel time)  

Form Design  

BMP Category Evaluated  

Water Quality Threat Assessment  
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Appendix C - State Inspection Forms 
 
 
 
ALABAMA 
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FLORIDA 
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GEORGIA 
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LOUISIANA 
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MISSISSIPPI 
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NORTH CAROLINA 
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SOUTH CAROLINA 
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TEXAS 
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VIRGINIA  
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Appendix D - Questionnaire 
 
 
SECTION A – Site Selection Criteria 

 
Selecting sites to be included for BMP implementation and/or compliance reporting is an 

important first step in any BMP inspection protocol. There are several criteria that states 

use to choose sites that are eligible for inspection. Please briefly read the Site Selection 

Criteria section on each summary sheet (yellow paper) and proceed. It may help you to 

make notes on the yellow summary sheets about the aspects of the protocols that you find 

most suitable for BMP inspections. 

 
A1. To reveal the extent of BMP implementation and potential threat to water 

quality, when do you think a forest harvest site should be inspected? Place a check 

beside your selection(s). 

 
_____Prior to completion of harvest 
_____Within three months of closure 
_____Within six months of closure 
_____Within one year of closure 
_____Within two years of closure 
_____No time limit 

 
Comment: _____________________________________________________________ 
 
 
A2. Do you feel there should be a minimum acreage limit set for sites to be included 

in the formal implementation / compliance surveys? Place a check beside your 

selection. 

 
_____No minimum acreage 
_____Not less than 5 acres 
_____Not less than 10 acres 
_____Other (please comment)  

 
Comment: _____________________________________________________________ 
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A3. Do you feel that sites harvested for conversion to nonforestry related activities, 

such as development and construction should be included in a formal 

implementation / compliance surveys? Circle your answer.  

 
  YES     NO 

 
Comment: _____________________________________________________________ 
 

 

A4. Do you feel that sites harvested due to natural disasters such as hurricanes and 

wild fires should be included in formal implementation / compliance surveys? Please 

circle your answer. 

 
YES     NO 

 
Comment: ______________________________________________________________ 

 
 
 
SECTION 2 – Field Execution / Time Required for Inspection 
 
This section assesses which field execution methods are perceived to be the most 

accurate and efficient while capturing an appropriate amount of detail about BMP 

implementation / compliance. Refer to the yellow summary sheets, if you need to.  

 
 
B1. Please identify the best methods of executing the inspection, and rank them by 

placing a 1, 2, or 3 beside your selection with 1 being the most appropriate, please 

use each number only once. 

 
_____On-the-ground inspections 
_____Aerial inspections 
_____Combination 
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_____Other (please comment) 
  
Comment: _____________________________________________________________ 
 
 
B6. Understanding that the time required for a site inspection will vary depending 

on the harvest size and terrain, excluding travel time on a 40 acre tract, on average 

how long do you feel an efficient and accurate site visit should take? 

 
_____Less than thirty minutes  _____Between three and four hours  
_____Thirty minutes to one hour  _____Between four and five hours 
_____Between one and two hours  _____More than five hours 

 _____Between two and three hours     

 
 
SECTION C – Form Design 
 
This section assesses which form design you feel is the most appropriate. Please read the 

Form Design section on each summary sheet (yellow sheets) and briefly review each of 

the appended inspection forms (printed double-sided). The summaries tell how 

implementation or compliance is recorded and how the site is rated. Don’t get bogged 

down with how each BMP practice is evaluated, just review the overall design and 

general amount of detail contained in the inspection forms. 

 
 
C1. Even though this is a very subjective question (!), please pick out the three 

inspection forms that you find easiest to follow and suitable in terms detail.  

 
Best form design is # _____ 
Second best form design is # _____ 
Third best form design is # _____ 

 
Comment: _____________________________________________________________ 
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C2. Do you feel BMP programs should be focused on BMP compliance (e.g. do they 

meet the technical specification as set out in the guidelines) or BMP implementation 

(e.g. has an effort been made to implement BMPs that will achieve the desired 

outcome of water quality protection). Please circle your answer. 

 
  Compliance  Implementation  Both 

 
Comment: _______________________________________________________________ 
 
 
C3. How should the site be rated (for compliance or implementation) by the 

inspection team? Check all that apply. 

 
____ each individual BMP practice,  
____ an overall rating for each major BMP category  

                   (e.g. forest roads, stream crossings) 
 ____ an overall rating for the whole site 

 
Comment:_______________________________________________________________ 
 
 
 
SECTION D – BMP Categories Evaluated 
 
Please read the BMP Category Evaluated section on each yellow summary sheet and 

briefly review each of the appended inspection forms. You will find a list of which major 

BMP categories that the inspection evaluates. 

 
 
D1. Considering the set of BMP Categories Evaluated and the detail at which each 

practice is evaluated, which protocols do you think are most efficient and effective at 

capturing an appropriate level of information? 

 
Best protocol is # _____ 
Second best protocol is # _____ 
Third best protocol is # _____ 

 
Comment: _____________________________________________________________ 
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D2. Understanding that all BMP categories can be critically important under 

certain circumstances, please place a check next to the listed BMP category under 

the heading you feel is most appropriate based on your experiences. There is space 

at the bottom for other categories. 

 

 
BMP Category Always 

Critical 
Usually 

Important 
Unsure Seldom 

Important 
Usually Not 
Important 

Forest Roads      
Haul Roads      
Skid Trails      
Mechanical Site 
Prep 

     

Chemical Site Prep      
Stream Crossings      
Streamside 
Management 
Zones 

     

Landings / Log 
Decks 

     

Prescribed Burning      
Fire-line 
Construction 

     

Timber Harvesting      
Regeneration / 
Planting 

     

Forested Wetlands 
Management  

     

Debris / Waste 
Entering Stream or 
Groundwater 

     

Draining / 
Ditching 

     

Waste / Hazardous 
Material Disposal 

     

Sinkholes      
Canals      
Forest Fertilization      
Other:      
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SECTION E – Water Quality Threat Assessment 
 
Some states include a water quality threat assessment and others do not. This section 

attempts to assess how you feel about this aspect of BMP monitoring. Summaries of the 

Water Quality Threat Assessment for the state protocols are given on the yellow pages 

for your reference.  

 
 
E1. Do you feel that an assessment of potential threat or significant risk to water 

quality should be included in a BMP implementation or compliance inspection 

protocol? Circle your answer. 

 
  YES          NO 

 
 
E2. If you answered ‘YES’ to question E1, which water quality threat assessment 

method do you feel is most appropriate?  

 
_____Present/absent or yes/no  
_____Ranking of assessment (slight to serious) 

 
 
SECTION F – Overall Opinion 
 
 
F1. Please provide an overall ranking of the three best protocols that you feel are 

most efficient, accurate and capture an appropriate amount of detail. A series of 

nine yellow pages are included at the end survey packet that summarizes each 

section within the protocols.   

 
Best protocol is # _____ 
Second best protocol is # _____ 
Third best protocol is # _____ 
 
Comment: _____________________________________________________________ 
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Appendix E - Graphed questionnaire results  
 
 
 
A1. To reveal the extent of BMP implementation and potential threat to water 

quality, when do you think a forest harvest site should be inspected? Place a check 

beside your selection(s). 

 
_____Prior to completion of harvest 
_____Within three months of closure 
_____Within six months of closure 
_____Within one year of closure 
_____Within two years of closure 
_____No time limit 
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Figure 1. Stacked bar graph of results from survey question A1: To reveal the extent of 
BMP implementation and potential threat to water quality, when do you think a forest 
harvest site should be inspected? (n = 42). 
 
 
 



 
 

 128

A2. Do you feel there should be a minimum acreage limit set for sites to be included 

in the formal implementation / compliance surveys? Place a check beside your 

selection. 

 
_____No minimum acreage 
_____Not less than 5 acres 
_____Not less than 10 acres 
_____Other (please comment)  
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Figure 2. Stacked bar graph of results from survey question A2: Do you feel there should 
be a minimum acreage limit set for sites to be included in the formal implementation / 
compliance surveys? (n = 37). 
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A3. Do you feel that sites harvested for conversion to nonforestry related activities, 

such as development and construction should be included in a formal 

implementation / compliance surveys? Circle your answer.  

 YES     NO 
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Figure 3. Stacked bar graph of responses from survey question A3: Do you feel that sites 
harvested for conversion to nonforestry related activities, such as development and 
construction should be included in a formal implementation / compliance surveys? (n = 
42) 
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A4. Do you feel that sites harvested due to natural disasters such as hurricanes and 

wild fires should be included in formal implementation / compliance surveys? Please 

circle your answer. 
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Figure 4. Stacked bar graph of results from survey question A4: Do you feel that sites 

harvested due to natural disasters such as hurricanes and wild fires should be included in 

formal implementation / compliance surveys? (n = 42). 
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B1. Please identify the best methods of executing the inspection, and rank them by 

placing a 1, 2, or 3 beside your selection with 1 being the most appropriate, please 

use each number only once. 

 
_____On-the-ground inspections 
_____Aerial inspections 
_____Combination 
_____Other (please comment) 
 

Table 1. Table of responses from survey question B1: Please identify the best methods of 
executing the inspection, and rank them by placing a 1, 2, or 3 beside your selection with 
1 being the most appropriate, please use each number only once (n = 41). 

GROUND AERIAL COMBO GROUND AERIAL COMBO GROUND AERIAL COMBO
Industry 4 4 3 1 3 5
Consultant 7 2 1 1 6 6
University 5 2 2 5 7
State 9 6 6
Federal 5 4 4 5 9

Totals 30 10 10 2 25 33

Rank 1 Rank 2 Rank 3
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B2. How many people should be included in an adequate inspection team? Place a 

check beside your selection. 

 
 _____1 _____2 _____3 _____4  ______or more? 
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Figure 5. Stacked bar graph of responses from survey question B2: How many people 
should be included in an adequate inspection team? (n = 42). 
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B3. What type of education, experience or background do you feel the inspector(s) 
should have? (For example, water quality, forestry or combination) (Please write in 
space provided) 
 
Table 2. Table of responses from survey question B3: What type of education, experience 
or background do you feel the inspector(s) should have? Category headings: FOR = 
forestry degree or training in forestry; WQ = experience/training in water quality; OJT = 
on-the-job training; BMPs = experience with BMPs; HYDRO = training in hydrology; 
SOILS = training/education about soils and soil properties; FISH = training in fisheries 
management; ENG = training in environmental engineering; (n = 42).  
Category FOR WQ OJT BMPs HYDRO SOILS FISH ENG 
Federal 8  6 1   1  1 1 
State 6  4 3       
University 7  3 1  1 2 2 1 1 
Consultant 8 5 3  1    1 
Industry 6 4 4  1 1 1   
Totals 35 22 12 3 4 3 2 3 
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B4. Normally a representative from the state forest agency will take the lead role in 

the site inspection. Do you feel anyone else should have input in the inspection? 

Check all that apply. 

 
_____Forestry Consultant 
_____Landowner 
_____Public Representative 
_____Federal Representative 
_____Logger 
_____No one else should have input 
_____Other (please comment) 
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Figure 6. Bar graph of responses from survey question B4: Normally a representative 
from the state forest agency will take the lead role in the site inspection. Do you feel 
anyone else should have input in the inspection? (n = 40). 
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B5. Do you think there is a need for quality control, for example, a follow up on 

selected sites to check for consistency or accuracy of the individual site inspections? 

Please circle your answer. If yes, please comment.  

 
          YES          NO 
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Figure 7. Stacked bar graph of results from survey question B5: Do you think there is a 
need for quality control, for example, a follow up on selected sites to check for 
consistency or accuracy of the individual site inspections? (n = 41). 
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B6. Understanding that the time required for a site inspection will vary depending 

on the harvest size and terrain, excluding travel time on a 40 acre tract, on average 

how long do you feel an efficient and accurate site visit should take? 

 
_____Less than thirty minutes  _____Between three and four hours  
_____Thirty minutes to one hour  _____Between four and five hours 
_____Between one and two hours  _____More than five hours 

 _____Between two and three hours     
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Figure 8. Bar graph of responses from survey question B6: Understanding that the time 
required for a site inspection will vary depending on the harvest size and terrain, 
excluding travel time on a 40 acre tract, on average how long do you feel an efficient and 
accurate site visit should take? (n = 41).  
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C1. Even though this is a very subjective question (!), please pick out the three 

inspection forms that you find easiest to follow and suitable in terms detail.  

 
Best form design is # _____ 
Second best form design is # _____ 
Third best form design is # _____ 

 
Table 3. Results of survey question C1: Please pick out the three inspection forms that 
you find easiest to follow and suitable in terms detail (and rank them). The numbers in 
the table represent the frequency (n=39). 

1 2 3 4 5 6 7 8 9
State FL AL GA LA MS NC VA TX SC
Choice 1 6 5 2 6 4 4 4 4 4
Choice 2 5 4 4 5 7 2 0 9 3
Choice 3 6 1 6 3 6 4 1 7 5

Totals 16 10 12 14 17 10 5 20 12

Protocol Form Number
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C2. Do you feel BMP programs should be focused on BMP compliance (e.g. do they 

meet the technical specification as set out in the guidelines) or BMP implementation 

(e.g. has an effort been made to implement BMPs that will achieve the desired 

outcome of water quality protection). Please circle your answer. 

 
  Compliance  Implementation  Both 
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Figure 9. Bar graph of responses from survey question C2: Do you feel BMP programs 
should be focused on BMP compliance (e.g. do they meet the technical specification as 
set out in the guidelines) or BMP implementation (e.g. has an effort been made to 
implement BMPs that will achieve the desired outcome of water quality protection) 
(n=42).  
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C3. How should the site be rated (for compliance or implementation) by the 

inspection team? Check all that apply. 

 
____ each individual BMP practice,  
____ an overall rating for each major BMP category  

                   (e.g. forest roads, stream crossings) 
 ____ an overall rating for the whole site 
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Figure 10. Bar graph of survey results from question C3: How should the site be rated 

(for compliance or implementation) by the inspection team? Check all that apply (n = 

40). 
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D1. Considering the set of BMP Categories Evaluated and the detail at which each 

practice is evaluated, which protocols do you think are most efficient and effective at 

capturing an appropriate level of information? 

 
Best protocol is # _____ 
Second best protocol is # _____ 
Third best protocol is # _____ 

 
Table 4. Results of survey question D1: Considering the set of BMP Categories 
Evaluated and the detail at which each practice is evaluated, which protocols do you 
think are most efficient and effective at capturing an appropriate level of information? 
The numbers in the table represent the frequency (n=36). 

1 2 3 4 5 6 7 8 9
State FL AL GA LA MS NC VA TX SC
Choice 1 8 3 4 3 2 3 3 4 7
Choice 2 6 2 5 5 4 6 2 3 4
Choice 3 5 3 9 2 5 4 1 7 1

Totals 19 8 18 10 11 13 6 14 12

Protocol Form Number
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D2. Understanding that all BMP categories can be critically important under 

certain circumstances, please place a check next to the listed BMP category under 

the heading you feel is most appropriate based on your experiences. There is space 

at the bottom for other categories.  

 

Table 5. Table of frequency of responses from survey question D2: Understanding that all 

BMP categories can be critically important under certain circumstances, please place a 

check next to the listed BMP category under the heading you feel is most appropriate 

based on your experiences. There is space at the bottom for other categories (n = 42). 

BMP Category Always 
Critical 

Usually 
Important 

Unsure Seldom 
Important 

Usually Not 
Important 

Forest Roads 31 11    
Haul Roads 25 16  1  
Skid Trails 29 13    
Mechanical Site 
Prep 18 21 2   

Chemical Site Prep 6 16 9 10  
Stream Crossings 40 2    
Streamside 
Management 
Zones 

34 8    

Landings / Log 
Decks 11 26 3 2  

Prescribed Burning 3 17 8 12 2 
Fire-line 
Construction 15 19 3 4  

Timber Harvesting 20 17 3  1 
Regeneration / 
Planting 4 20 8 10  

Forested Wetlands 
Management  23 18 1   

Debris / Waste 
Entering Stream or 
Groundwater 

22 15 2 3  

Draining / 
Ditching 13 23 1 4  

Waste / Hazardous 
Material Disposal 23 14 1 3 1 

Sinkholes 6 8 13 12 2 
Canals 5 13 14 7 2 
Forest Fertilization 5 16 7 11 1 
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Table 6. Table of percentage of respondent frequency in survey question D2: 

Understanding that all BMP categories can be critically important under certain 

circumstances, please place a check next to the listed BMP category under the heading 

you feel is most appropriate based on your experiences. There is space at the bottom for 

other categories (n = 42). This table presents the percentages in the ‘always critical’ and 

BOTH ‘always critical’ and ‘usually important’ combined.   

BMP Category % Always Critical % BOTH Always Critical and 
Usually Important 

Forest Roads 74 100 
Haul Roads 60 98 
Skid Trails 69 100 
Mechanical Site 
Prep 43 93 

Chemical Site Prep 14 52 
Stream Crossings 95 100 
Streamside 
Management 
Zones 

81 100 

Landings / Log 
Decks 26 88 

Prescribed Burning 7 48 
Fire-line 
Construction 36 81 

Timber Harvesting 48 88 
Regeneration / 
Planting 10 57 

Forested Wetlands 
Management  55 98 

Debris / Waste 
Entering Stream or 
Groundwater 

52 88 

Draining / 
Ditching 31 86 

Waste / Hazardous 
Material Disposal 55 88 

Sinkholes 14 33 
Canals 12 43 
Forest Fertilization 12 50 
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E1. Do you feel that an assessment of potential threat or significant risk to water 

quality should be included in a BMP implementation or compliance inspection 

protocol? Circle your answer. 

 

 YES    NO 
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Figure 11. Stacked bar graph from survey question E1: Do you feel that an assessment of 

potential threat or significant risk to water quality should be included in a BMP 

implementation or compliance inspection protocol? (n = 41). 
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E2. If you answered ‘YES’ to question E1, which water quality threat assessment 

method do you feel is most appropriate? 

  

____Present/absent or yes/no 

____Ranking of assessment (slight to serious) 
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Figure 12. Stacked bar graph from results of question E2: If you answered ‘YES’ to 

question E1, which water quality threat assessment method do you feel is most 

appropriate? (n = 38). 
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F1. Please provide an overall ranking of the three best protocols that you feel are 

most efficient, accurate and capture an appropriate amount of detail. A series of 

nine yellow pages are included at the end of the survey packet that summarizes each 

section within the protocols.  

 

Best protocol is # ______ 
Second best protocol is #_____  
Third best protocol is # ______ 
 
Table 7. Results of survey questionF1: Please provide an overall ranking of the three best 
protocols that you feel are most efficient, accurate and capture an appropriate amount of 
detail? The numbers in the table represent the frequency (n=36). 
 

1 2 3 4 5 6 7 8 9
State FL AL GA LA MS NC VA TX SC
Choice 1 8 3 2 4 4 5 3 3 6
Choice 2 7 2 5 6 5 6 1 3 3
Choice 3 5 3 7 3 5 2 1 6 6

Totals 20 8 14 13 14 13 5 12 15

Protocol Form Number
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Appendix F - Standardized Inspection Form 
 

Silviculture BMP Standardized Monitoring Form 
 
 

1. General Information 
 

1.1 Inspector name(s):     1.2 Date of Inspection: 
 
 
1.3 Landowner name:    1.4 County: 
 
 
1.5 Landowner type (circle):     NIPF  Local Gov   State Gov  
   

Federal Gov  Industry Other:_________________  
  

 
1.6 Professional forester involved in sale?       Yes           No          Unsure  
 
 
1.7 Estimated time since activity took place (circle)?       Active < 3 months 3-6 months 
   
 6 months – 1 year >1 year  Other:_________________ 
 
1.8 Acres within harvest operation: 
 
 
1.9 Description of silvicultural activity (circle – may have more than one):  
 
Clear Cut Select Cut Thinning Croptree Release  Shelterwood 
 
 Seed Tree   Unsure    Other:_____________  
  
 
1.10 Description of harvest system used (circle – may have more than one): 
 
Manual felling Cable skidding Feller-buncher Cable yarding Forwarder  Tracked 
 
  Wheeled Helicopter  Unsure 
 Other:_________________________ 
 
 
1.11 Site preparation activities: Light mechanical Intensive mechanical  
 

Chemical treatment Prescribed burn  N/A 
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2. General Site Characteristics 
 
2.1 Physiographic region (circle):  Mountains Foothills Piedmont   

 
Coastal Plain  Other:_______________ 

 
 
2.2 Primary soil texture (circle – may have more than one):  Clay Loam Sand Silt 
 
Clay loam Sandy loam Sandy clay loam  Sandy clay
 Other:_______________ 
 
 
2.3 Estimated slope adjacent to water body (circle): N/A  0-5% 
 

6-10%  11-20%  21-45%  46+% 
 
  
2.4 Type of stream(s) present: N/A Perennial Intermittent  Ephemeral 
 
2.5 Other pertinent information: 
 
 
 
 
 
 
*Determine threat to water quality as a weighted average using the Universal Soil Loss 
Equation (Dissemeyer, G.E. and Foster, G.R. 1984. A guide for predicting sheet and rill 
erosion on forest land. USDA Forest Service. State Private Forestry Publication. R8-TP-6. 
40pgs.) 
 
slight = <3 tons/acre/year 
moderate = <20 tons/acre/year 
serious = >50 tons/acre/year 
 
Also give an estimate of area of exposed soil being conveyed to waterway or proximity 
to waterway.
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3. Forest Roads   [   ] Check if N/A 
 

BMP Guidelines BMP implementation 
adequacy? 

Water Quality Threat?  
Rank 1 (slight) to 5 (serious) 

*write NA when necessary* YES NO NO THREAT RANK 

1. Avoidance of  sensitive areas (wet, 
steep areas)? 

    

2. Number of stream crossings 
minimized? 

    

3. Existing roads reshaped or stabilized 
where needed? 

    

4. Road grade minimized?     

5. Rutting of roads avoided?     

6. Water diversion structures 
adequately placed? 

    

7. Water diversion structures 
functioning properly? 

    

8. Outfall protection for water turnout 
devices? 

    

9. Excessive soil on roadway adjacent 
to entrance avoided? 

    

10. Road closed properly?     

Section Total     

  
 

Frequency of water 
quality threats 

 Total of water quality 
threat magnitude (rank) 

 

 
[  ] BMPs were not applied but no threat to water quality exists. 
 
Type of BMPs present (circle all that apply):       Rolling dips Wing ditches Water bars  
 
Out-sloped  Bridges  Culverts  Water turnout      Daylighting     Silt fences     
Gravel 
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4. Skid Trails / Temporary Roads  [   ] Check if N/A 
 

BMP Guidelines BMP implementation 
adequacy? 

Water Quality Threat?  Rank 
1 (slight) to 5 (serious) 

*write NA when necessary* YES NO NO THREAT RANK 

1. Trails/Roads located to minimize 
grade? 

    

2. Rutting of roads avoided?     

3. Water diversion structures 
adequately placed? 

    

4. Water diversion structures 
functioning properly? 

    

5. Outfall protection for water turnout 
devices? 

    

6. Water diversion structure does not 
empty into channel? 

    

7. Road closed properly?     

Section Total     

 
 

Frequency of water 
quality threats 

 Total of water quality 
threat magnitude (rank) 

 

 
[  ] BMPs were not applied but no threat to water quality exists. 
 
 
 
 
Type of BMPs present (circle all that apply):  Rolling dips Wing ditches Water bars  
 
Out-sloped  Bridges  Culverts  Water turnout      Daylighting     Silt fences 
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5. Stream Crossings   [   ] Check if N/A 
 

BMP Guidelines BMP implementation 
adequacy? 

Water Quality Threat?  Rank 
1 (slight) to 5 (serious) 

*write NA when necessary* YES NO NO THREAT RANK 

1. Crossing approach at right angle?     

2. Number of stream crossings 
minimized? 

    

3. Proper stream crossings type selected 
for site conditions? 

    

4. Stream free of obstructions?     

5. Stream crossing stabilized?     

6. Water diversion structures functioning 
properly? 

    

7. Culverts and bridges designed to 
accommodate elevated stream flow? 

    

8. Temporary crossings removed and 
stabilized? 

    

Section Totals     

 
 

Frequency of water 
quality threats 

 Total of water quality 
threat magnitude (rank) 

 

 
[  ] BMPs were not applied but no threat to water quality exists. 
 
Type of BMPs present:       Culvert Natural ford Rock ford Pole bridge 
  
 Wooden bridge mat Steel bridge Geoweb® 
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6. Streamside Management Zones  [   ] Check if N/A 
 

BMP Guidelines BMP implementation 
adequacy? 

Water Quality Threat?  Rank 
1 (slight) to 5 (serious) 

*write NA when necessary* YES NO NO THREAT RANK 

1. SMZ width adequate to protect 
stream bank? 

    

2. Harvesting within SMZ minimizes 
impacts to forest floor?  

    

3. Tree tops and debris removed from 
channel? 

    

4. Hazardous or toxic materials kept out 
of SMZ? 

    

5. Roads and landings located outside 
SMZ, except for crossings? 

    

6. Excess stream crossings avoided?     

7. Temporary crossings removed from 
SMZ? 

    

8. Avoidance of sediment contribution 
through SMZ? 

    

9. Adequate canopy cover remaining?     

Section Total     

 
 

Frequency of water quality 
threats 

 Total of water quality 
threat magnitude (rank) 

 

 
[  ] BMPs were not applied but no threat to water quality exists. 
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7. Landings   [   ] Check if N/A 
 

BMP Guidelines BMP implementation 
adequacy? 

Water Quality Threat?  Rank 
1 (slight) to 5 (serious) 

*write NA when necessary* YES NO NO THREAT RANK 

1. Landing located outside of SMZ?     

2. Landing well-drained?     

3. Landing free of hazardous material 
and trash? 

    

4. Number of landings minimized?     

5. Size of landing appropriate for size 
of operation? 

    

6. If closed, landing mulched, seeded 
and/or stabilized? 

    

Section Total     

 
Frequency of water 
quality threats 

 Total of water quality threat 
magnitude (rank) 

 

 
  
[  ] BMPs were not applied but no threat to water quality exists. 
 
 
 
8. Wetlands    [   ] Check if N/A 
 

BMP Guidelines 
BMP implementation 

adequacy? 
Water Quality Threat?  

Rank 1 (slight) to 5 
(serious) 

*write NA when necessary* YES NO NO 
THREAT 

RANK 

1. Hydraulic alterations avoided by 
minimizing rutting and soil compaction? 

    

2. Minimized mechanical site prep and 
burns out of wetland areas? 

    

3. Wetland crossings minimized?     

4. Drainage structures functioning 
properly? 

    

5. Drainage structures functioning 
properly? 

    

Section Total     

 
 

Frequency of water 
quality threats 

 Total of water quality 
threat magnitude (rank) 

 

 
[  ] BMPs were not applied but no threat to water quality exists. 
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9. Timber Harvesting 
 
 

BMP Guidelines BMP implementation 
adequacy? 

Water Quality Threat?  Rank 
1 (slight) to 5 (serious) 

*write NA when necessary* YES NO NO THREAT RANK 

1. Avoided installing excessive skid 
trails? 

    

2. Rutting and compaction minimized?     

3. Timber harvested in the SMZ 
minimizes disturbance? 

    

4. Avoid skidding or forwarding in 
watercourses or streambeds?  

    

5. Tree tops and debris removed from 
channel? 

    

Section Total     

 
Frequency of water quality 
threats 

 Total of water quality threat 
magnitude (rank) 

 

 
 
[  ] BMPs were not applied but no threat to water quality exists. 
 
 
10. Site Preparation Activities / Regeneration  [   ] Check if N/A 
 

BMP Guidelines BMP implementation 
adequacy? 

Water Quality Threat?  Rank 
1 (slight) to 5 (serious) 

*write NA when necessary* YES NO NO THREAT RANK 

1. Site Prep activities (mechanical, aerial 
and burns) avoid SMZ? 

    

2. Fireline construction minimizes erosion?     

3. Machine planting on contours?     

4. Bedding, ripping windrowing follows 
contours? 

    

Section Total     

 
Frequency of water 
quality threats 

 Total of water quality 
threat magnitude (rank) 

 

 
[  ] BMPs were not applied but no threat to water quality exists. 
 
 
Type of BMPs present (circle all that apply):   Bedding  Prescribed burning  Disking 
 
Drum chopping       Windrows        Ripping       Machine planting Pesticides/Herbicides 
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11. Special Management Areas   [   ] Check if N/A 
 
-This pertains to canals, sinkholes, ditches, seeps or springs, equipment servicing 
areas  or other_________ 
 

BMP Guidelines BMP implementation 
adequacy? 

Water Quality Threat?  Rank 
1 (slight) to 5 (serious) 

*write NA when necessary* YES NO NO THREAT RANK 

1. Have these special areas been 
adequately protected? 

    

2. Entrances into special areas minimized?     

3. Site preparations in sensitive areas 
avoided or conducted properly? 

    

4. Equipment serviced outside of sensitive 
areas? 

    

Section Total     

 
 

Frequency of water 
quality threats 

 Total of water quality 
threat magnitude (rank)

 

 
[  ] BMPs were not applied but no threat to water quality exists. 
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12. Site BMP Implementation and Compliance Summary 
 
 

BMP Category Enter section totals for 
effort of implementation  

Frequency of WQ 
threats 

Total magnitude of 
WQ threats 

 YES NO Y+N   

1. Forest Roads 
 

     

2. Skid Trails / 
Temporary Roads 

     

3. Stream Crossings      

4. Streamside 
Management Zones 

     

5. Landings      

6. Wetlands      

7. Timber Harvesting      

8. Site Preparation / 
Regeneration 

     

9. Special 
Management Areas 

     

Total of category 
totals 

     

 
 
Overall site summary: 
  
 

 BMP Implementation Effort 

Percent ‘yes’ 
 

 
 
Comments: 
 
 
 
 
 
 
 
 
 
 
*Note: Percent Implementation and Compliance ratings calculated at the end of each BMP 
category reflect the percentage of the total ‘yes’ answers for the number of measurement 
parameters. 


