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EXECUTIVE SUMMARY

The Georgia Forestry Commission (GFiS)the lead agency, as designated by the Georgia Environmental
Protection Division (EPD) of the Georgia Departmeniatural Resources (DNRfpr statewide development,
education, implementian,and moni t or i nBest Managenie@ e m@aticgsoa 6 sk o(BMPs)t r vy
Beginning in January 02019 the GFC began thawelfth Statewide Forestry BMP Implementation and
Compliance SurveySuch surveys have been done periodically since 1991.

The objectives of th019 Statewide Forestry BMP Survey were to determineftfiewing: rates of BMP
implementationgniles of streams inompliance, miles of roads in compliantm®al number ofvater quality risks
identified, effectiveness of BMs for any needed modificatiores)d ownershiglasss and regions to target for
future training.

The protocol and scoring methodology for thilfth survey was consistent with thevised recommendations
developed and adopted by the Southern Group of State Foresters' (SGSF) BMP Monitoring Task Force in J
2002, titled Silvicultural Best Management Practices Implementation Monitoring, a FrameforiState
Forestry Agencigat:
http://www.southernforests.org/resources/publications/SGSF%20Regional%20BMP%20Framework%20Protc
0l%20publication_207.pdf/view

The SGSF Task Force is composed of hydrologists and water specialists from state forestry agencies, the
Forest Service, forest industrgnd the National Council for Air and Stream Improvement (NCASI), in
consultation with EPA Region IV mpoint source specialists.

The 2019 StatewideForestry BMP Survey evaluat@®4 sites that were selected in a stratified random sample.
These sites had to have been silviculturally treated within the past two years, preferably within the previous
morths. By ownershipl56sites occurred on neindustrial private forest land (NIPR9 sites on forest industry

/ corporate landand29 sites on public land. Bphysiographiaegion, 11 sites were in the Mountaing3 sites
were in theRidge & Valley,69 siteswerein the Piedmon#9 siteswerein the Upper Coastal Plain add?2sites
werein the Lower Coastal Plain.

BMP implementation was determined by dividing the total number of individual BMPs that were applicable ar
fully implemented on the sitéxy the total number of applicable BMRResults were summaedfor each practice

or category, overall site, regipmand statewideOf the 8074 individual BMPs evaluated, the statewide
percentage of correct implementation wa®4.40percent. This is al.23percentage point improvementn

BMP implementation from the 2017 survey. By ownership, the percentage of BMP implementation statewide
was96.30percent orcorporate land€97.98percent on public langdand92.82percent on NIPF land€orpoite

lands remained at ahigh level risingby 0.95percentage points from 201®hile NIPF landsand public lands

both improvedoy 1.11 and 1.7percentage points respectivétgm the good levels seen 2017,

Of particular intere stis that the number of Water Quality Risks observeddecreasedrom 51to 34, for an
improvement of 33.33%. The average ratiof Water Quality Riskger site for th019survey is calculated at
0.13 which islower than the @2 risks per site seen in the Z0BMP Suvey. A more detailed discussion of
Water Quality Risks can be found later in this report.

BestManagemenracticescompliancefor stream and road lengtim all sitesvasevaluaten a mileage basis

for this survey. It should be noted that this ypeit BMP compliance scoring methodology goes beyond the SGSF
recommendations for BMP monitag and is specific to GeorgiBMP compliance was detemed by dividing
miles of strearmor road thatwerein compliance with BMPs, by the totabmber ofmiles of streans or roads.
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On the254 sites,40950.33acres of separate forestry operationsenevaluatedOf the 131.32miles of streans
evaluated,127.27 miles (or 9692 percen}t were observed to have no impacts or impairment from forestry
practicesThis remainsa good scoregandthis figure is slightly higherthan the2017survey, representing@80
percentage point improvemeinbm the previoussurvey.Of the 205.09miles of roads evaluated96.56miles,

or 95.84 percent, were observed to have no impac impairmenfrom forestrypractices. This scores slightly
lowerthan the R17 survey, representingnly a0.12 percentage point chanfgem the 2017survey.By practice

or category, statewide percentagé BMP implementation and compliance werda®ws:

2019
Practice or Category Implementation
(% BMPsImplemented)

Streamside Management Zones (SMZs 92.96
Stream Crossings 91.49
Forest Roads 93.21
Timber Harvesting 98.22
Mechanical Site Preparation 87.18
Chemical Site Preparation 96.34
Firebreaks/Burning 86.62
Artificial Regeneratior(Tree Planting) 98.25
Equipment Servicing 98.39
Special Management Areas 93.94
Forest Fertilization 100
Weighted Overall Average 94.40

2019

Practice or Category Compliance
(% Miles meeting BMPs
StreamMileage 96.92
Forest RoaddMileage 95.84

Forest operators continue to do a good job of protecting sensitivewaithes0.15 percentage poimhprovement
in BMP Implementationn the category oftreamside management zo(8MZs) beingobservedThe score for
SMZsremainsgood at92.96percent. Stream crossings improved3b§0 percenage pointdo a score 091.49
percent, and special management areas maintained a good s&8:84yfercent.Compared td2017 forest
operators as a whole are doingedterjob of implementing forestry BMPRsith an overall implementation rating
of 94.40percent This 94.40percent represents a slight improvemerit.@Bpercenage pointgrom 2017

BMP implementation for foresbads improved by.58 percenage pointdo a score oB3.21percent. There
continues to beone roan for improvement in the areas of stream crossiaggdto alesser extenforest roads
Stream crossingsn public lands and private lands in thewer Coastal Plainas well as private lands in the
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Piedmontareas of Georgjaeedsomeimprovement. Forest rda a private lands in the Piedmont, forest roads
on public lands in the Upper Coastal Plain, and forest roads on Corporate lands in thenRidgdey region
need improvement as weitreamside management zor{&€81Zs) scored welht 92.96percentmplementation
overall However,on private lands in th&idge and Valley andlower Coastal Plainsome extra attention to
SMZs is warranted Firelreak/burning scores decreased3662 percent implementationmepreseting a 3.55
percenage pointreduction. More educaticetbout firebreak/burning BMHs needed for landowne(mcluding
private and public landg)nd private contractor®lans aralreadyin progresgo better address this issue during
Prescribed Burning Certification Classes held regularly throughout the state.

There werel29 stream crossings evaluated 8@ sites with an ovall implementation rate dd1.49 percent,
which repreents anncreaseof 3.30 percentage pointsom the 2017 survey.We continue to see an improved
effort to avoid stream crossings in carrying out fagesperations. There werea total 0f129 stream crossings
out ofa total of 254 sites for the 20%8rvey.Of noteis that22 more sitesvere inspetedthan inthe2017survey
yetonly 19 more stream crossinggre found.The nost noted stream crossing problems were associated with
approach design, culvert sizingulvert installation and the use afnproper debris crossings and fiBMPs
relatedto streamcrossingsaccounted fod 4 of the total34 water quality riskson all the survey sitesA more
detailed discussion of the reasonsrsas the causes of tB&P implementation changés some categorigs
located in theeducational OpportunitieandConclusionsection of this repoxin pp16-18.
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INTRODUCTION

Georgia has an abundarhount of forest and water resources that provide a variety of benefits for the geople
the state and region. The Zillion acres 2016 forest inventory and analysis data) of commercial forestland
(two-thirds of the state) provide for forest produciean water, clean air, soil conservation, wildlife habitat,
recreation, aesthetics, educatiannd r esear c h. Many of the stateos
miles of intermittent streamand 603 miles of ditches and canals begin or flow through forestlands. Therefore
it is important for forest landowners to practice responsible forestry in order to protect these water resources

The 1972 Fedal Clean Water Act resulted ithe Georgia Evironmental Protection DivisionEPD) being
responsible for managing and protecting the state's waters from point and nonpoint copotiesion. Since
1977, theEPD has designated the Georgia Forestry Commission (GFC) as the lead agency to dewsiigp, edu
implement and monitor the use of Best Management Practices (BMPs) for forestry operations to minimize
preventt h e p r roopbint caardes pollutiowontributions (primarily erosion and sedimentation). Upon
passage of the Clean Water Act (CWANAndments of 1987, the EPA issued guidance on the relationship of
Nonpoint Source Controls and Water Qualittaisdardsas part of théVater Quality Standards Handbaoko
paraphrase the guidandeis recognized that Best Management Practices, designeatrordance with a state
approved process, are the primary mechanssim enable the achievement of water quality standantigoes

on to explain thatt is intended that proper installation of state approved BMPs will achieve water quality
standards and Wl normally constitute compliance with the CWA

BMPs for forestry were first developed and published in Georgia in 198#&tlAnds BMP manual was developed

in 1990 and revised in 1993. In January 1999, these manuals were combined into one doctimeptit from
environmental groups, soil and water experts, fish and wildlife biologists, attorneys, private forest landowne
independent timber buyers and loggers, acadeamd state and federal water quality personnel. Since then,
guidance for the trésmnent of canals and ditches was agogn March 200@nd for floodplain features in riverine
systems in July 2003. Guidance for headwater areas, i.e. ephemeral areas and gullies, was &idptest in
2005. Treseguidelineswere mergedhto an updated BMP manual releasedumser 2009In 2019, the manual

was updated slightly to include some additional clarification on firebreak BMPs. We also incorporated the ne
intermittent trout stream SMZs and some additional reference materthks appendixSince 1981, more than
95,000BMP manuals and brochures have been distributed.

The main role of the GFC is to educate and inform the forestry commalbdytthese common sense
recommendations, known as BMPs, through workshops and fieldrd¢rations. Since publication of the first
BMP manual, the GFC has giv&287 BMP talks tomore thanl06,180peopleand participated %16 field
demonstréions of BMPs (througibecembeR019). The education process is ongoing, with workshops routinely
provided for foresters, timber buyers and loggers through the Sustainable Forestry i@ Program in
Georgia. @orgiaForestryCommissionforesters have alsprovided BMP advice in more thaf9,102cases
covering oveb.52 million acres.

Implementation of BMPs is determined through monitoring survBys.GFCalso tracks BMP implemeation
through BMP Assurance xams in the regular course of carrying aamplaint resolution. Of statistical
importance are the monitoring surveys. The Gfe€conducted BIP ImplementatiorSurveys in 1991, 1992,
1998, 2002, 2004, 2007, 200811, 2013 2015 and2017. This curren019statewide survey continuegarly
30 years offorestryBMP monitoring in Georgia. The statewide average BMP implementatiarttugeperiod
has ranged from 65 percent in 1981ahigh of 95 percent in 20119 the current rate &4.40percentfor 2019
The purpose of this report is poesent the results of t2019BMP Implementation and Compliance Survey.



SURVEY PROCEDURE

Methodology for Sampling Intensity and Site Selection

The number of evaluation sites in each of Georgi
in each county, as determinedbye or gi a For estry Co mmnalyss report 6f svood o r
removals by county for 2011. GFCO0s forest 1inve

Service.This methodology resulted 2b4sites beingurveyed The next step was to target the samyiere the
practices occurredo reflect ownership. Ownership classes are categorized intendostrial private forest
(NIPF) land, corporate lands including forest industry ahonber Investment Management Orgatizas
(TIMOs), and public lands, which include federal, state, cgurtcity ownership. The timber harvest drain for
each county was used to target the number of sites to inspect per ownesship elach countyor the2019
BMP survey,156sites 61.41 percent) were ingrted on NIPF land$§9 sites @7.17percent)on corporate, and
29sites (L1.42percent) on public lands were inspected.

GeorgiaForestryCommissiorpersonnel used satellite data from LandSat to pull land disturbance loedtiuns

a specified timeframéor the potential survey site$he timeframencludes sites disturbed within the last two
years The sites were checked initially to confirm which sites were actually forestryHitegrestrysiteswere
separated by ownership category and the appropriate number of sites was dbwmlyaTablel (pagesl9-
21) shows the distribution of survey sites by county.

Site Evaluation

For thistwelfth survey, and as noted in the Executive Summary, the protocol and scoring methodology w:
consistent with the Southern Group of State Foresters' ProtteedISilvicultural Best Management Practices
Implementation Monitoring, a Framework for State Forestry Ageraties
http://www.southernforests.org/resources/publications/SGSF%20Regional%20BMP%20Framework%20Protc
0l%20publication_2007.pdf/view

After sites had been selected and verified in the field by county foresters or forest techniciandpaners

werecontacted to obtain permission to conduct site evaluatilhevaluations were conducted by trainferest

water quality specialists gegionwater quality foresters to provide accuracy, consistemag quality control

using the BMP Compliance Survegim. For a blank copy of theldsection136 question formplease contact
Scott Thackstonsthackston@gfc.state.ga)us

Once a site was selected, the forest wakdity specialist oregionwater quality foresteinspected the site and
completed the suey form. Each site was identified by coun8fC regionphysiographic region, ownership,
river basin andubbasin, silviculturakreatmentype terrain class, soil erodibility class, hydsoil limitation

class, typeof water bodies within the prace areaand miles of streamand roadsvaluated within the practice
area. Soils and stream data were determined using NRCS county soil survey maps, Web Soil Survey, or U
topographical maps. Data could be extracted throughadablese fields of infomation.

BMP Implementation
Each site wagvaluated for BMP implementation by observing as much of the treated area as possible a

answering the 136 specific, YES/NO questions directly related to iBiglementation. Scoring was determined
at three levels on each site: (1) individual BMP; (2) category of practice; and (3) overall site implementation.


http://www.southernforests.org/resources/publications/SGSF%20Regional%20BMP%20Framework%20Protocol%20publication_2007.pdf/view
http://www.southernforests.org/resources/publications/SGSF%20Regional%20BMP%20Framework%20Protocol%20publication_2007.pdf/view

Level 1- individual BMP implementation was recorded as eithdd@T APPLICABLE, YESr NO. For all
appl i cabé¢aeh qBMbENONWERS wordsd that aY ESrepresents 8MP that was implemented properly
while aNOrepresents BMP implemented improperly or not at dfi.an individual BMPthat was applicable and
neededwas not fully implemented over the entire areareiteived aNO. Thae is no partial creditas
recommended by the SGSF framework

Level 2- categories of practice arigevel 3- overall site implementation, scores were expressed as a percent o
all applicable BMPs implemented against all applicable BMPte category of practice and overall site.
Therefore, each category of practice and overall site could score between 0 and 100 percent. The categori
practices evaluated were as follows:

Streamside Management Zones (SMZs) Firebreaks/Burning

Stream Crossings Artificial Regeneration (Tree Planting)
Forest Roads Equipment Servicing

Timber Harvesting Special Management Areas
Mechanical Site Preparation Forest Fertilization

Chemical Site Preparation

Significant Water Quality Risk

EachBMP was further evaluated in terms of significeuater quality risk WQR). A risk is defined by the SGSF
framewor k f orexisting onthegroundncgnditers resdlting from failure to correctly implement
BMPs, that if left unmitigated will likelyesult in an adverse change in the chemical, physical or biological
condition of a waterbody. Such change may or may not violate water quality standardsD o ¢ u me n t
occurrence of risks serves a number of useful and practical purposes. Firsgasskraent lends much credibility
and integrity to the BMP monitoring process by evaluating the effectiveness of an individual or group of BMF
and allows opportunities to analyze ineffective BMPs for possible revisions. Second, it recognizes-itisit high
conditions can occur and that prevention and/or restoration is a high priority for state forestry agencies. Thi
routine documentation of risks will determine whether such instances are the exception rather than the n
Fourth, finally providing foresandowners with an objective risk assessment is a valuable public service that nc
only protects the environment, but can also protect the landowner and/or operator from what might otherw
result in enforcement proceedings or other personalityab

BMP Compliance

BMP Compliance was also wemined for the categories of forest roads and stream lefigib scoring
methodology goes beyond the SGSF BMP monitoringopabdtand is specific to Georgiaokever, this scoring
methodology allowed for comparison with previous surveys in determining tfem@st roadnd stream length
were measured imiles Scores were expressed as a percent of units of measure in BMP compliance against
total units of neasure evaluated. Documenting compliance with the units of measure is important in that it allov
forest managers, landowngesd regulators to see the holistic picture of forestry operatindsoureffect on

these critical categorieAs with the implerentation evaluation, the lack of BMP implementation may not
necessarily equate to largeale areas being bof compliance. For those two categoyigsprovides a better
picture of locations to be prioritized for improvements.



RESULTS AND DISCUSSION

The2019Statewide Brestry BMP Survey evaluat@®4sites comprising0,950.33aaes. Theraverel29stream
crossings205.09miles of forestry roads anti31.32stream milesevaluated. Table {pagesl9-21) shows the
distribution of survey sites by county. Figurgage45) showsthe spatial location of th254 survey sites. Figure
2 (page46) is a map of the state showing the different physiographic regions faemeéerThe tables, charts, and
maps incladed with this report provide summarie$ the distribution 6 the sites evaluated by region and
ownership, as well 88MP implemendtion and compliance results

Statistical Analysis

The 254 sites evaluated during this survey represent only a sample of all operations that met the criteria -
selection. Data compiled from county tax assessors' offices indicates that the number of timber harvest
operations conducted annually raafig@m 7,00 to 10,000. Therefore, one codgsume the sample reflects a
range of3.6 percent t®.5 percent sampl at best. In order to achiewgestatistically valid monitoring report,
Georgia has adopted tBeatistical Guiddor BMP Implementation Monitorind@.his guidance was developed by
the Water Resources Committee of the Southern Group of State Foresbersised as a model for achieving
statistically valid BMP monitoring.

The guide has beerused to determine the number of sites needed to conductsticsiliyi reliable survey, to
calculate the margin of error for each BMP category or individual BMfél analyze statistical trends in
implementation.

Formula for Determining the Sample Size, or Number of Sites to Evaluate

™ pmmi

€ ,
a

Where n =the number of sites to evaluate
p = the estimated overall percent implementation in the state
m = the margin of error (5%)

p must be estimated because itiknown (% implementation from the most
recent survey may be used).

The closer the estimated value of p is to 100, the lower the value of n will be.
n is highest when p is estimated to be 50 percent.

m is the margin of error associated with the estimiake dhat is, theres 0.95
probability hat the sample taken will produce @stimate thatiffers from p

by a value of m.

The SGSF framework recommendeghargin of error at five percent.

> > >

This formula provides the minimusample size 0102 sites in or@r to achieve a five percent
margin of error. V@ haveevaluaed2.49timesthe needed number of sites, so, using the formula,
this level of survey shodlyield a margin of error of 37% for this survey.The reason the
additional sites were assesseds subsetsof data in the survey, i.e., landowner groups,
physiographic regions, river basins, etc., would be more statistically valid when used separately
from statewide data.
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OVERALL BMP IMPLEMENTATION AND COMPLIANCE RESULTS
BY CATEGORY OF PRACTICE

Streamside Management Zones (SMZs)

Streamside Management Zones (SMZs) are designated areas of varying widths adjacent to the banks of pere
(continuous flowing) or intermittent ¢mmally flows only during wintemonths) streams and other bodies of
water. USGS topographical maps and Natural Resource Conservation Service county soil suradynmgapth

field observationsvere used to identify thesgpes of streams. In these SMZgrest management practices are
modified in order to minimize potentiampactsto protect water quality, fishor other aquatic resources.
According to the 201BMP manual, SMZalong intermittent streams vary in width from 20 to 50 feet on most
streams, depending on slopk formalamendment &s made to the trout streé&MZs in 2015and incorporated
into the actual manual in 2019MZs along intermittent trodtreams are now 35 to 50 feeMZsalong perennial
streams vary from 40 to 100 feet, depending on skap&SMZs should bd 00 feet orperennialtrout streams
Clearcutting is not recommended in the SMZs, except during the contlolcoimentederious health/pest issues
such assouthern pine beetles or salvage operations from natural dis&tecsgal care should still be given to
avoid adverse soil disturbance

It is worth noting that during the course of this survey many biesareas lefivhere no harvesting ocaed
adjacent to stream3$hese nharvestedreas arsignificantly wider than what is reconamded by definition as
an SMZ.Suchareas provide all tnwaterprotection ofan SMZ plus other multiple use benefits sashvildlife
corridors, diversityand aestheticHowever areas were not judged @MZswheretheyweresignificantly wider
than normal SMZsand therefag the forestry activities that dioccuron the parcelslo not haveany effect on
water quality In addition,these areas were not marked to show that they were intentionally left as anlfSMZ.
suchareas had been includedSiglZs then scores woullikely have been evemgher than recorded.

Table 2 (page22) provides summaries of the results by ownership, regind state total<Chart 6 page 39
provides total BMP Implementation over tindotable findings include:

A Statewidémplementation for SMZs i82.96percent.

A StatewideBMP compliance for stream leng$h96.92 percent.

A 13WQRs were identifiedor SMZs(all on NIPF ownershipsupslightly from 12in 2017.

A Implementation fooverallSMZshave increaskslightly, by 0.15percenage pointso a still good overall
scae of 92.96percent Of note, theRidge and Valley area went up 2 pdrcenage pointso a score of
94.03percent, and the Lower Coastal Plain area went dowa score of 87.00 percent, losing 0.92
percenage pointgrom 2017

A Insufficient SMZ widths,insufficient residual basal arelmgging debris left in stream channedsd
streambank tree harvestisgem to be the most common BMP deficieadound in the SMZ category.
Additionally, the tiein of firebreaks within SMZs eed additional attention.

Stream Crossings

Stream crossings are often necessary for access to forestlands. From a water quality standpoint, stream cros
are the most critical aspect of the road system. Failure of a stream crossing due to improgpeg [r
construction can result in erosion and introduction of sediment into a stéfening water quality. Types of
acceptable crossings include main haald fords, culvert crossings, abddges.Dirt/Debristype crossingand
skidder fords are not acceptable crossing types. Permanent cr@ssitmssideredhosestill in place at the time

of inspection. Temporary crossings were noted where crossing approaches were still evident, but the ac
crossing facility (i.e. temporgibridge, culvert and fill, etc.) had been removed.

11



Table 3 page23) provides a summary of the results by ownership, regnod state total<Chart7 (page39)
provides total BMP Implementation over tim®&.total of 129 crossings were evaluated 68 sites statewide.
Significant findings include:

A Statewide implementain for stream crossings 181.49 percent. This is .30 percentage point
improvemenfrom 2017.

A Stream crossingsnproved by 7.76 percentage points in the Mountain region, bype@&ntage points
in the Lower Coastal Plain region, and by 4.44 percentage points in the Ridge and ValleyStezaom
crossings declined slightlyy 0.85 percentage points for the Piedmont region, and they declined by 0.8¢
percentage points for the UgpCoastal Plain region.

A 14 WQRs were associated with stream crossingBis represents a 268rcent reductiomverall in
Water Quality Risk$or stream crossingsom 2017

A All theseWQRsassociated with stream crasgs occurred on NIPF landandno WQRs were found on
corporate and public ownerships.

A Areas for improvement in stream crossing design continue to be stream crossing approaatutiesign,
installation andtulvert sizing with respect to storm flow, and culvert placement with respedgjtation
of aquaic species.

Forest RoadsOutside SMZs

Access roads are an essential part of any forest management operation and provide access for other acti\
permanent or temporaryVith proper planning, location, construction and maintenaaxess roads allow for
productive operations and minimally impact soil and water quattyvever, poorly located, poorly constructed
andbr poorly maintained roads can ritsin sediment reaching stream3hese factorsnay lead to changing
stream flowpatterns, degrading fish and aquatic organism habitat, and adversely affected aesthetics.

Table4 (page 2) provides a summary of the results by region, ownersimgdstate totalsChart8 (page 40
provides total BMP Implementation over tim@pproximately205.09miles of road were evaluated &l sites.
Forest road BMP implementah showed amcrease o.58percentage points from th@27survey.Significant
findings include:

A Forest roads BMP implementati cross all ownerships is 93.pgrcent.

A Forest roads compliance is 95.84 percent, nearly identical to the good results from 2017

A There wergust twoWQRs associated with forest rogd#l on NIPF ownerships)

A Challenges for forest roads BMP implementation continue to be propesilimswater diversions and
stabilizing and reshaping of forest roads after activities are complete.

Special Management Areas

This category applies to canals and ditches, riverine floodplain feaamekfeadwater areas that could possibly
transport séiments and other pollutants into other wdiedies. These areas nesmme measure of protection,
but normally do not need to be treated as streams.

Table 5 page25) provides a summary of the results by region, ownersimg statedtals.Chart9 (page 40
provides total BMP Implementation over tinftatewide, there wer2l5 sites with canals, ditches, ephemeral
areas, gulliedloodplain featuresand wetland features. Other significant findings include:

A Special management area BMP implementedicross all ownerships was 93 8drcent.
A There wee threeWQRs associated with special management areal$ the number found in 2017
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A Special Management Area BMimplementatiormaintained a good score with a 1.89 percentage point
improvement from the@L7 survey.

Timber Harvesting Outside SMZs

Timber harvestingputside of SMZgposes little threat to water quality in GeorgiRotential impacts can be
avoided or minimized if careful consideration is given to seasonal weather conditions, soil type, soil moistul
topography, and equipment type matched to the particular harvesting site. The location, constmdtion
maintenancef log decks and skid trails are the primary concerns.

Table 6 page B) provides a summary of the results by ownership, regind stag total.Chart10 (page 4}
provides total BMP Implementation over tinfgpproximately24,145.06acres were evaluateon 241 sites. A
total of 917 log deckswere evaluated anil, 459 main skidtrails were evaluatedOther significant findings
include:

A Timber harvesting outside SMBMP implementatn, across all ownershipis 98.22percent.

A All BMPs for Timber Harvesting score@B percentor better,except forminimizing rutting on wetland
soils, which score@3.00percent.

A Therewas justoneWQR associated with Timber Harvestitan a NIPF ownersh)p

Mechanical Site Preparation Outside SMZs

Site preparation methods groom harvested andfoogsted areas for the natural and artificial regeneration of
desired tree species and stocking. Methods iectimbaring, rakingshoppingwindrowing, piling, bedding, and
other physical methods to cut, breglage or move logging debris, twimprove soil conditions prior to planting.
The purpose is to reduce logging impacts and debris, control competing vegatatienhance seedling survival.
The technique or method(s) used depends on soil type, topogexphybility, condition of the siteand any
wetland limitations.

Table 7 page Z) provides a summary of the results by region, owneysinig state totalChart 1l (page 41}
provides total BMP Implementation over tinftatewide, approximatelf,33561 acres were evaluated &0
sites.Significant findings include:

A Mechanical Sitérep BMP implementation B27percenage pointdowerthan the2017survey It now
sitsat87.18percent While this is a noteworthy declinthe score is stithcceptable

A Only oneWQR was foundon a corporatewnership).

A Mechanical Site Prep for pine regeneration in wetlands identified inER®CE memo did not occur
on any applicable sites surveyed.

A The main challenge observed for Mechanical Site Premisiding beddingthat directswater into
roadways and ditches.

Chemical Site Preparation Outside SMZs

Herbicides are valuable tools used in forest management to control competing vegetatgive speciegnd
enhance tree survival and growth. On many highly erodible sites, tloé lisebicides is actually more effective
than exposing too much surface area by mechanical site preparation methods. By following EPA approved lal
that govern storage, transportatj handlingand application, herbicide application should not pose any threat to
water quality.
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Table 8 page28) provides a summary of the results by region, owneysimg state total<Chart 2 (page 42
provides total BMP Implementation over tinftatewide, approximatelg,315.47acres were evaluated di
sites.Significant findings include:

A BMP implementation and compliance for Chemical Site Prég.i34percent.
A The onessue for Chemical Site Prep includedt two relatively minorinstancef drift into sensitive
areas.

Firebreaks/Burning Outside SMZs

Controlled burnings often used alone or in conjunction with chemical or mechanical site preparation to prepa
sites for regeneration. It may also be used during timber stand management to control or reduce hazarc
accumulations of forest fuels, manage competing vegetamprove wildlife habitat, and perpetuate certain
endangered plant and animal ecosystems.

Approximately6,540.22acreswere evaluated for burnirigcluding56.09miles of firebreaksThere wasa total
of 43 sitesevaluated for fiebreakddurning. BMP implementation wa6.62percent.Thescore droppetly 355
percenage poing from 2017 butthe overall scoreemainedadequate.The main challengesvolved firebreaks
includingproper construction and spaciofwater diversionsavoidingintersections with forest roadsnd tying
improperly into streamside management zasrespecial management area&erowate quality risks(WQRS)
were identifiedon anyof thefirebreaks inspecteldere That is a decrease from tloair water qualityrisks found
in 2017 .Firebreaks are created by various methods to coptastribed burnand wildfires. If properly installed
according to BMP guidelines, firebreak impacts on water quality can be minimized.

Of the 43 sites, 22 sitescludedGFC instdled firebreaks. GFC installed firebreaks scored 94.24 percent BMP
implementation. There were 23 sites that included landowner (private and public) or contractor installe
firebreaks For the 2019 survey landowner/contractor installed firelsreakored 793 percent BMP
implementation. However, it is again worth noting that no water quality risks were foutit firebreaks
inspectedhere Historically relatively little firebreak BMP training has occurried landowner or contractars
GFC personnel receivegular training on firebreak BMP 2018 GFC startedproviding some firebreak BMP
training to landowners and contractors during regularly held Prescribed Burn Certification classes.

Table 9 (page 29) provides a summary of the results by region, siimeand state total€hart 13 (page 42
provides total BMP Implementation over time.

Artificial Regeneration (Tree Planting) Outside SMZs

Reforestation can eccomplished artificially or naturally. Natural regeneration and hand planting generally pos:
less of a threat to water quality than mechanical methods.

Table 10(page30) provides a summary of the results by region, owneysimig sate totalsChart 4 (page 43
provides total BMP Implementation over tirdgproximately2,320.14acres were evaluated @0 sites. Overall
BMP implementation for artificial regeneratioras 9825 percent.That maintairs a high level nearly the same
asthe 207 survey.No waterquality risks were identifiedSignificant findings include:

A Theonly issue found was a single site where machine planting did not fully follow the coNturater
quality risks were identified.

A BMPs were fully implemented on the vast majority of these sites.

A Pine establishment was avoided on specified wetlands identified in th&/BRGE memo.
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Forest Fertilization

Forestfertilization was known to haveccurred on only onsurvey site. It was aorporate siten the Lower
Coastal Plain. A total of0.49acres werdreated with two BMPs assessed on the onevgttea 100% BMP
implementationindicators of this particular practice include evidence idmg areasand containes on the site.
Since the BMPs call for the removal and proper disposal of contgaaelional fertilization that was not obvious
mayhave occurred

Equipment Washing and Servicing

Improper equipment washing and servicing can introduce hazardaxsoamiterials to the site, which can affect
water quality Oils, lubricants, their containerand other trash and waste should be disposed of properly.

Table 11(page31l) provides a summary of the results by region, owneysimg state total<Chart B (page43)
provides total BMP Implementation over timfetotal of 923 landings were evaluatezh 249 sites.Significant
findings include:

A BMP implementatiorior Equipment Servicing wad8.39 percentup0.27 percentage points from 2017
A The most commorssue wasmproper disposal adil/lubricants containersand other trash
A All BMPs assessed for Equipment Servicigre implemented at or abo9@ percent.

Stream Assessments

Perhaps the most important observatioavaluatinghe effectiveness of BMPs was the visual assessment of the
water bodes on each site. A total 4B81.32miles of streams o056 siteswere evaluated for visual signs of
impairment. Those sigruldinclude obvious soil erosion entering the stream, lagdebris left in the channel,
improper stream crossings resultindplacked flow, excessive removal@dnopy trees within the SMZs exposing
the steam to elevated temperatures, angaired stream bank or channel integrity due to forestry practices.
Tale 12 (page 2) provides a summary of the results by region, ownersimg state totalby stream type. A
total of 73.02miles of perennial streams were asseéssethese sites. Of the$6,82percent ag in compliance.

A total of 58.30 miles of intermitent streams were assessedtloese sites. Of thesB7.03 percent are in
complianceTotal comlined stream compliance was 98 percentSignificant findings include:

A 34water quality risk§WQRSs) total, were identified statewide
A There were 4 WQRs @1.18percent of the total) involving stream crossings.
V 5 of these were associated with steam crossing approaches.
V 2involved disruption of the migration of aquatic species
V 5were associated with temporary fills not removed in their entirety.
V 2involved cuvert sizing
A Forest roadsutside of SMZsiccounted fo2 WQRs (approximatel$.88percent of the total).
V The lack of properly installed water diversionS8Zs accounted fdsoth water qualityisks for
forest roads.
A Within SMZs, there weré3 WQRs(38.24percent of the state total of WQRS)
A 3WQRswereassociated with Special Management Areas
A 1 WQR was assciated with Mechanical Site Prepitside of SMZsfor impropermethods used on sites
with 0-5% slopes
A 1 WQR wasassociated with Timber Harvesting outside of SMZE®Iving rutting in saturated soils
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Overall, the 9692 percent stream compliance figure in Georgidurther supportsthat
BMPs are protecting water resources.

Overall Statewide Results

Table 13(page33) provides the statewidenplementation results of the total number of sites, the acres evaluated,
the number of BMPs evaluated, and the number of water quality risks detebyiregion and ownershighart

16 (page 44 provides total BMP Implementatianver time.Statewide, the overall BMP implementation for all
practices, all landownership classes, andegions, was found to b@4.40 percent.This is al.23 percentage
point improvement from the 2@kurvey

Water Quality Risk Assessment

Water Quality Risk assessmentsremade at each site as a component of the Southern Group of St For
BMP monitoring protocolWater Quality Risks(WQRs)were observed @4 specific locations ofust 24 sites,

out ofthe B4 total surveysites This indicates thadnly a small portion of sites contaamyWQRSs. Thetotal of
34WQRs issignificantly lower than the previo®BMP surve in 2017, regresenting 83.33percent improvement
from the 20% survey. Looking into these numbers a little degpecan be seethat90.55percem or 230 of the

254 sites surveyed for 2@had no WQR. Overall, it is clear that a small percentage of the sites surveyed account
for all the observable Water Quality Risks se®elow is a table showing the distributiohWater Quality Rsk
occurrence over the past eighirvey cycles.

Survey|Survey 0 WQ Risks 1-3 WQ 4-5 WQ 7-9 WQ 10 or more

Year | Done Risks Risks Risks WQ Risks
2004 412| 352| 85.44%| 36| 8.74%| 13| 3.16% 50 1.21% 6| 1.46%
2007 370| 328| 88.65%| 21| 5.68%| 15| 4.05% 4 1.08% 2| 0.54%
2009 221| 212| 95.93% 8| 3.62% 1| 0.45% 0| 0.00% o] 0.00%
2011 187| 178| 95.19% 7| 3.74% 1| 0.53% 1] 0.53% o] 0.00%
2013 209| 185| 88.52%| 13| 6.22% 6| 2.87% 3| 1.44% 2| 0.96%
2015 213| 199| 93.43% 7| 3.29% 3| 1.41% 3| 1.41% 1| 0.47%
2017 232| 214| 92.24%| 13| 5.60% 4l 1.72% 1| 0.43% o] 0.00%
2019 254| 230{ 90.55%| 23| 9.06% 1| 0.39% 0| 0.00% o] 0.00%

Educational Opportunities

BMPs for roads and stream crossibgsh experienced a slight to modest improvenfenin our 2017 surveyof
aboutthreepercentOur educational opportunities continuelte focused on tise categoriesn addition we will
emphasize mechanical site prep and firebimakingBMPs. In particular, educationalpportunitiesinclude:

A Stream Qossings
V Culvert crossing design and instaltatiinformation
V Basic stream crossing design needs, including storm flow and aquatic migration requirements
V Stream crossing approach design and stabilization
V Temporary portable bridge use
A Forest Pads
V Storm watercontrol structure design and placement
V Proper closeout needs following harvest activities
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A Timber Harvesting

V Skid trail stabilization requirements

V' Minimizing rutting on saturated soils

V Minimizing harvests on wetland sites durivwgt weather
A Mechanical Site Preparation

V Avoidance of beddingirecting surfaceunoff to roads and roaditches
A Firebreaks/Brning

V Proper firebreak planningndwater diversiornnstallation

Charts 1 through {pages34-37) are perhaps the most important tools in this document for determining BMP
implementation trends. These charts provide an overall summaryoamghason of BMP implementatidoy
practice and ownership over recent survey cycles. They also provide impetasnfmued training and
improvementThe table below illustrates BMP Implementatamtordingto three tract size groupings.

Tract Size No. Sites Acres BMPs Assessed ImZieBmMeI:]?ed WQ Risks
Under 100 Acres 139 10854.43 4053 94.42% 18
101-200 Acres 85 16096.28 2871 93.92% 8
201 Acres or more 30 13999.62 1150 95.39%

All 254 40950.33 8074 94.40% 34

As shown inthe above tale, differences in the BMP implementation scores for different tract sizes appear to b
minimal, but smaller tracts had movéQRs per acreon average than larger tracihere are several reasons
smaller tractson averageexperiencehigher Water Quality RisksThesereasonsnclude potential poor road
location de to tract boundary constrainpgtentially more stream crasgs due tdhe access issues and boundary
locations okmallertracts, andhavingmore roads and stream crossings simply because there are more landowne
needing access across their pa.ceherefore, parcelization of land into more and smaller passsms to be

part of the issue. Also, since smaller landowners often have fewer resources and/or knowledge of fores
problems are often left unnoticed or given little attention, likely resulting in more water quality risks on suc
ownershipsWhen land $ allocatednto largertracts, there are fewer owneend therefordess need fostream
crossings anaccesspoints from public road. Larger landowners also tend to have more resources and/or
knowledge of forestry to recognize and address potentiass

All of these results suggesheed for additional outreachiémdowners of all sizesf tracts butespecially smaller
acreage landowneds fewerthan 100 acreS’he GFC has already undertaken efforts to make BMP educational
information available onlineCurrently, GFChasfive BMP learning modules available for anyone to access at
any time to learn about forestry BMRdodule titles includdemporary Stream Crossingdream Classification
Forest RoadsandPre-Harvest Planningalongwith a slideshow depicting detailed installation steps for Geoweb
rocked ford stream crossing installatiol.h e s e modul es ar e |l ocat ed 0
http://gatrees.org/foresnanagement/wateguality/. Additional modules might be created in thegture to
continue to address these neddsaddition, @ ongoingeffort further promots the use of temporary portable
bridges for timber harvesting. Although we continue to sewtsfiade to avoid the need for stream crossings
during timber harvesting activities, issues persist wiilddersusing hadequate crossingan increased use of
propertemporary and/or portable logging bridge stream crossings would help avoid mémgs®fproblems.
Also, for mechanical site prep, there is a need-#mphasiz¢he avoidance of bedding directing surface runoff
into roads and roaditches Finally, we plan to continue to emphasize the BMPs for firebreak installation through
our Presched Burn Certification training for landowners and contradtmasstarted just last year
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Chart5 (page38) shows the current number of Water Quality RIBkERs)observed in BMP implementation
surveys betweerhe 1998 survey and the presefitere had ben a dramatidecline in these observed WQRs
until the 2013survey which exposed somssues with basic BMP implementatiand planningleading to an
uptick in WQRs for that 2013 surveiowever our 200 survey showda significantreduction in WQRsfrom
51WQRs in tle 2017 survey,to 34 WQRs in tle 20D survey, for é83.33% improvemenbverallsince 207.

BMP Implementation data available by River Basin and Ecoregion

Regional Water Councils can extract similar statistics for each of the 14 mvajobasins Figure 3,page47),
52 subbasing and 12digit HUCs for usein accordance to the Georgia Comprehensive State Water
ManagementPlanEac h of Geor gi Bdures, pag48kaul alsele usedt@xtract the survey
statistics

CONCLUSION

The percentage of BMP implementatiosis increased from 64.9 percent in 18994.40percent for the current
survey. The percentage of stream miles in compéahas increased to arou®@92 percent. Since the 1998
survey, the number of wer quality risks has markedly decreasedtexperienced a significamfpswing in the
2013 surveyHowever, the number of WQRs Ve continued to decreasgnificantly sincethe 20B survey.
Chart5 (page38) tracksthe level of observed Water Quality Réssincethe 1998 survey

The 20P BMP implementation survey shows the need for continued BMP education efforts in order to hel
stabilize BMP implemetation at satisfactory levelalthough the survey shows relatively high overall rates of
BMP implementation, it also reveals areas for improvement within certain BMP categories and across cert
landowner group# the state. The information from this survey will be used to targe® Biglining at Master
Timber Harvesteworkshops SWPA workshops, andorester and landowner workshopsd trainings In
addition,emphasidor the increased use of portable logging bridges could be useful in helpintainincrease
stream crossing BMP iplementation.

GFC will continue to use available means to resolve forestry BMP complaints ebhgigForestry Commissipn

the Georgia Forestry Association, the University of Georgia Warnell School of Forestry and Natural Resourc
participating compars who subscribe to the Sustainable Forestry Initiatarel the Southeastern Wood
Producers Association support this concept. The Georgfa®Rimittee will continue to monitor and address
Avi olbatasr s eported t o t heonmittee.mMoroompliansetcasastwill Berrefecrtimli ¢ e
stateor federal regulatory agencies.
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APPENDIX
Table 1 Site Distribution by County and Ownership

County Public Corporate NIPF Totals

Appling 1

Atkinson

Bacon 1

Baldwin

PR IN|N| -

Banks

Bartow 2

Ben Hill

=

=

Berrien 1

Bleckley 1

Brantley 3

Brooks 2

=

Bryan North

Bryan South 1

Bulloch

=

Burke 1

Butts

Calhoun

Camden 3

Candler

N|R|Rr|R|k|o|w

Carroll

Charlton

N

Chattooga 2

=

Cherokee

Clay 1

Clinch 6

Coffee 2

=

Colquitt

Columbia 1

Cook

Coweta 1

Crawford 1

RR|R|R

Dade

Dawson 2

Decatur

Dodge

Dooly

Douglas

Early

Echols 2

WL INFPINWIN

Effingham

Elbert

N

Emanuel 1

Evans

Floyd 1

Franklin

TSN

Gilmer

Glascock 1

Glynn 1

=

Gordon

Grady 2

NN RRRRR(N R wNv|ww N RN w N RN N R R RN o RN ww ek SR R|o| SRR N ek [N RN R R e o N

Greene 2
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County

Public

Corporate

NIPF

Totals

Hall

Hancock

Haralson

=

Harris

TR IS IS

Hart

Heard

Henry

Houston

Irwin

NP (PR~

Jackson

Jasper

Jeff Davis

Jefferson

Jenkins

Johnson

Jones

Lamar

Lanier

Laurens

Lee

Liberty

[

N[RN[R RN R R Rk~

Long

Lumpkin

Macon

Madison

Marion

McDuffie

Mclntosh

SN

Meriwether

Miller

=

Mitchell

Monroe

Montgomery

Morgan

Murray

Newton

Oconee

=

Oglethorpe

(=Y

N

Paulding

Pickens

Pierce

Pike

Polk

Pulaski

RIN|R (R~

Putnam

Quitman
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Tables 2ai d: Distribution of Sites with Streamside Management Zéheduated By Region Ownership, Acres
Evaluated, BMP Assessed, andBMPs Implemented, and # Water Quality Risks

2a. Streamside Management ZonesNIPF

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 5 65.45 39 97.44% 0
Piedmont 32 200.19 298 94.63% 2
Upper Coastal Plain 16 153.12 142 92.25% 2
Lower Coastal Plain 40 185.15 373 84.45% 8
Ridge and Valley 3 35.87 26 88.46% 1
Total 96 639.78 878 89.86% 13
2b. Streamside Management ZonesPublic

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 3 369.09 24 100.00% 0
Piedmont 8 294.14 64 100.00% 0
Upper Coastal Plain 4 30.71 27 100.00% 0
Lower Coastal Plain 2 2.62 18 100.00% 0
Ridge and Valley 3 16.76 23 100.00% 0
Total 20 713.32 156 100.00% 0

2c. Streamside Management ZonesCorporate

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 1 48.9 9 100.00% 0
Piedmont 25 725.51 226 98.67% 0
Upper Coastal Plain 5 16.66 47 93.62% 0
Lower Coastal Plain 9 103.36 86 95.35% 0
Ridge and Valley 2 5.81 18 94.44% 0
Total 42 900.24 386 97.15% 0

2d. Streamside Management ZonesAll Ownership

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 9 483.44 72 98.61% 0
Piedmont 65 1219.84 588 96.77% 2
Upper Coastal Plain 25 200.49 216 93.52% 2
Lower Coastal Plain 51 291.13 477 87.00% 8
Ridge and Valley 8 58.44 67 94.03% 1
Total 158 2253.34 1420 92.96% 13
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Tables 3 d d: Distribution of Sites with Stream Crossiriggaluated by Region, Ownership, and # Crossings
Assessed, # BMPs Assessed, % BMPs Implemented and Water Quality Risks

3a. Stream and Wetland Crossings NIPF

Region No. Sites| Crossings | BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 1 1 10 100.00% 0
Piedmont 13 24 160 88.75% 3
Upper Coastal Plain 6 10 74 94.59% 2
Lower Coastal Plain 21 27 212 88.68% 9
Ridge and Valley 3 4 44 93.18% 0
Total 44 66 500 90.20% 14
3b. Stream andWetland Crossings- Public

Region No. Sites| Crossings | BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 2 19 31 96.77% 0
Piedmont 3 6 35 100.00% 0
Upper Coastal Plain 0 0 0 NA 0
Lower Coastal Plain 1 2 13 69.23% 0
Ridge and Valley 0 0 0 NA 0
Total 6 27 79 93.67% 0

3c. Stream and Wetland Crossings Corporate

Region No. Sites| Crossings | BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 0 0 0 NA 0
Piedmont 12 23 147 93.20% 0
Upper Coastal Plain 1 1 8 100.00% 0
Lower Coastal Plain 61 95.08% 0
Ridge and Valley 1 4 16 87.50% 0
Total 19 36 232 93.53% 0

3d. Stream and Wetland Crossings All Ownership

Region No. Sites| Crossings | BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 3 20 41 97.56% 0
Piedmont 28 53 342 91.81% 3
Upper CoastaPlain 7 11 82 95.12% 2
Lower Coastal Plain 27 37 286 89.16% 9
Ridge and Valley 4 8 60 91.67% 0
Total 69 129 811 91.49% 14
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Tables 4ai d: Distribution of Forest Road Sit&valuated By Region, Ownership, Miles Assessed, % Compliance,
# BMP Assessed, % BMPs Implemented, and Water Quality Risks

4a.Forest Road Sites NIPF
Region No. Miles % Mi.Ies BMPs % BMPs WQ
Sites Compliance Assessed Implemented Risks
Mountains 4 0.98 99.9% 47 91.49% 0
Piedmont 36 19.19 91.30% 314 89.49% 1
Upper Coastal Pla] 37 31.42 95.10% 242 91.74% 0
:;fl’;’;’r?r Coastal 68 |58.65 96.79% 455 93.85% 1
Ridge and Valley 4 1.26 96.03% 37 91.89% 0
Total 149 | 1115 95.39% 1095 91.96% 2
4b. Forest RoadSites- Public
Region No. Miles % Mi.Ies BMPs % BMPs WQ
Sites Compliance Assessed Implemented Risks
Mountains 5 6.31 99.84% 50 98.00% 0
Piedmont 6 6.05 100.00% 64 100.00% 0
Upper Coastal Pla 3 15 76.00% 16 81.25% 0
:;fl);’ivrfr Coastal 5 8.2 100.00% 39 100.00% 0
Ridge and Valley 5 2.32 100.00% 46 100.00% 0
Total 24 24.38 98.48% 215 98.14% 0
4c.Forest Road Sites Corporate
Region No. Miles % Milles BMPs % BMPs WQ
Sites Compliance Assessed Implemented Risks
Mountains 1 0.3 100.00% 10 100.00% 0
Piedmont 25 24.15 97.76% 244 95.08% 0
Upper Coastal Pla 6 8.09 98.15% 42 90.48% 0
;‘l’;’ivr?r Coastal 32 |3273 94.84% 229 94.76% 0
Ridge and Valley 4 3.94 83.76% 36 80.56% 0
Total 68 69.21 95.64% 561 93.76% 0
4d. Forest Road Sites All Ownership
Region No. Miles % Milles BMPs % BMPs WQ
Sites Compliance Assessed Implemented Risks
Mountains 10 7.59 99.87% 107 95.33% 0
Piedmont 67 49.39 95.53% 622 92.77% 1
Upper Coastal Pla] 46 41.01 95.00% 300 91.00% 0
;?;’}’r?r Coastal 105 |99.58 96.41% 723 94.47% 1
Ridge and Valley 13 7.52 90.82% 119 91.60% 0
Total 241 |205.0¢ 95.84% 1871 93.21% 2
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Table 5 a d: Overall Distribution of Special Management Aré&amluated By Region, Ownership, BMPs

Assessed, % BMPs Implemented, and Water Quality Risks

5a. Special Management AreasNIPF

Region No. Sites BMPs Assessed % BMPs Implemented WQ Risks
Mountains 5 18 100.00% 0
Piedmont 36 224 98.21% 0
Upper Coastal Plain 21 106 94.34% 0
Lower Coastal Plain 59 211 81.04% 2
Ridge and Valley 4 28 92.86% 0
Total 125 587 91.14% 2

5b. Special Managgement Areas- Public

Region No. Sites BMPs Assessed % BMPs Implemented WQ Risks
Mountains 5 12 100.00% 0
Piedmont 8 45 97.78% 0
Upper Coastal Plain 3 9 100.00% 0
Lower Coastal Plain 6 24 95.83% 0
Ridge andvalley 5 26 100.00% 0
Total 27 116 98.28% 0

5c¢. Special Management AreasCorporate

Region No. Sites BMPs Assessed % BMPs Implemented WQ Risks
Mountains 1 9 100.00% 0
Piedmont 25 187 97.86% 0
Upper Coastal Plain 6 28 100.00% 0
Lower Coastal Plain 27 113 94.69% 1
Ridge and Valley 4 16 100.00% 0
Total 63 353 97.17% 1

5d. Special Management Areas All Ownership

Region No. Sites BMPs Assessed % BMPs Implemented WQ Risks
Mountains 11 39 100.00% 0
Piedmont 69 456 98.03% 0
Upper Coastal Plain 30 143 95.80% 0
Lower Coastal Plain 92 348 86.49% 3
Ridge and Valley 13 70 97.14% 0
Total 215 1056 93.94% 3
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Table 6 a d: Distribution of Harvesting OperatioEvaluated By Region, Ownership, Acres Assessed, # BMP

Assessed, % Implementehd Water Quality Risks

6a. Timber Harvesting Outside SMZs- NIPF

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 4 87.43 31 100.00% 0
Piedmont 36 2964.84 256 98.83% 0
Upper Coastal Plain 38 3833.41 243 98.77% 0
Lower Coastal Plain 68 6678.79 457 95.40% 1
Ridge and Valley 4 219.86 30 96.67% 0
Total 150 13784.33 1017 97.25% 1

6b. Timber Harvesting Outside SMZs- Public

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 3 117.1 22 100.00% 0
Piedmont 6 865.01 46 100.00% 0
Upper Coastal Plain 3 241.91 20 100.00% 0
Lower Coastal Plain 5 679.39 32 100.00% 0
Ridge and Valley 5 454.3 42 100.00% 0
Total 22 2357.71 162 100.00% 0

6c¢. Timber Harvesting Outside SMZs- Corporate

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 1 26.4 8 100.00% 0
Piedmont 25 3497.77 190 100.00% 0
Upper Coastal Plain 6 582.49 45 100.00% 0
Lower Coastal Plain 33 3403.88 229 99.56% 0
Ridge and Valley 4 492.48 31 96.77% 0
Total 69 8003.02 503 99.60% 0

6d. Timber Harvesting Outside SMZs- All Ownership

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 8 230.93 61 100.00% 0
Piedmont 67 7327.62 492 99.39% 0
Upper Coastal Plain 47 4657.81 308 99.03% 0
Lower Coastal Plain 106 10762.06 718 96.94% 1
Ridge and Valley 13 1166.64 103 98.06% 0
Total 241 24145.06 1682 98.22% 1
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Table 7 a d: Distribution of Mechanical Site Preparation Operatiewaluated By Region, Ownership, and Acres

Assessed, BMPs Assessed, % BMP Implementation, and Water Quality Risks

7a.Mechanical Site Preparation Outside SMZs NIPF

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 0 0 0 NA 0
Upper Coastal Plain 3 18.23 6 100.00% 0
Lower Coastal Plain 13 967.05 30 86.67% 0
Ridge and Valley 0 0 0 NA 0
Total 16 985.28 36 88.89% 0

7b. Mechanical Site Preparation Outside SMZs Public

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 1 45.5 3 100.00% 0
Upper Coastal Plain 0 0 0 NA 0
Lower Coastal Plain 4 646 11 81.82% 0
Ridge and Valley 0 0 0 NA 0
Total 5 691.5 14 85.71% 0
7c.Mechanical Site Preparation Outside SMZs Corporate

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 0 0 0 NA 0
Upper Coastal Plain 0 0 0 NA 0
Lower Coastal Plain 9 658.83 28 85.71% 1
Ridge and Valley 0 0 0 NA 0
Total 9 658.83 28 85.71% 1

7d. Mechanical Site Preparation Outside SMZs All Ownership

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 1 455 3 100.00% 0
Upper Coastal Plain 3 18.23 6 100.00% 0
Lower Coastal Plain 26 2271.88 69 85.51% 1
Ridge and Valley 0 0 0 NA 0
Total 30 2335.61 78 87.18% 1
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Table 8 a d: Distribution of Chemical Site Preparation Operatigwsluated By

Region, Ownership, and Acres Assessed, BMPs Assessed, % BMP Implementation, and Water Quality Risks

8a.Chemical Site Preparation OutsideSMZs - NIPF

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 8 712.67 16 93.75% 0
Upper Coastal Plain 4 190.69 8 100.00% 0
Lower Coastal Plain 11 709.01 22 95.45% 0
Ridge and Valley 0 0 0 NA 0
Total 23 1612.37 46 95.65% 0

8b. Chemical Site Preparation Outside SMZs Public

Region No. Sites | Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 2 77.48 4 100.00% 0
Upper Coastal Plain 1 64.72 2 100.00% 0
Lower Coastal Plain 2 182 4 100.00% 0
Ridge and Valley 1 11.8 2 100.00% 0
Total 6 336 12 100.00% 0
8c.Chemical Site Preparation Outside SMZs Corporate

Region No. Sites | Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 5 694.82 10 90.00% 0
Upper Coastal Plain 1 150.37 2 100.00% 0
Lower Coastal Plain 6 521.91 12 100.00% 0
Ridge and Valley 0 0 0 NA 0
Total 12 1367.1 24 95.83% 0

8d. Chemical Site Preparation Outside SMZs All Ownership

Region No. Sites | Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 15 1484.97 30 93.33% 0
Upper Coastal Plain 6 405.78 12 100.00% 0
Lower Coastal Plain 19 1412.92 38 97.37% 0
Ridge and Valley 1 11.8 2 100.00% 0
Total 41 3315.47 82 96.34% 0
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Table 9 & d: Distribution of Firebeak installation an8urning Operation&valuatedoy Region, Ownership, %
BMP Implementation, and Water Quality Risks

9a. Fire Breaks & Prescribed Burning- NIPF

Region No. Sites | Miles | BMPs Assessed % BMPs Implemented WQ Risks
Mountains 1 1.16 7 100.00% 0
Piedmont 8 10.95 60 90.00% 0
Upper Coastal Plain 5 7.04 30 76.67% 0
Lower Coastal Plain 13 16.3 78 85.90% 0
Ridge and Valley 0 0 0 NA 0
Total 27 35.45 175 86.29% 0

9b. Fire Breaks & Prescribed Burning- Public

Region No. Sites | Miles | BMPs Assessed % BMPs Implemented WQ Risks
Mountains 2 294 14 100.00% 0
Piedmont 4 5.41 26 92.31% 0
Upper Coastal Plain 2 1.99 13 76.92% 0
Lower Coastal Plain 2 5.62 7 100.00% 0
Ridge and Valley 0 0 0 NA 0
Total 10 15.96 60 91.67% 0

9c. Fire Breaks & Prescribed Burning- Corporate

Region No. Sites | Miles | BMPs Assessed % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 4 3.72 24 87.50% 0
Upper Coastal Plain 1 0.62 7 57.14% 0
Lower Coastal Plain 0 0 0 NA 0
Ridge and Valley 1 0.34 3 66.67% 0
Total 6 4.68 34 79.41% 0

9d. Fire Breaks & Prescribed Burning- All Ownership

Region No. Sites | Miles | BMPs Assessed % BMPs Implemented WQ Risks
Mountains 3 4.1 21 100.00% 0
Piedmont 16 20.08 110 90.00% 0
Upper Coastal Plain 8 9.65 50 74.00% 0
Lower Coastal Plain 15 21.92 85 87.06% 0
Ridge and Valley 1 0.34 3 66.67% 0
Total 43 56.09 269 86.62% 0

29




Table 10 4 d: Distribution of Artificial Regeneration OperatioBsaluated By Region, Ownership, Acres
Assessed, BMPAssessed, % BMP Implementation, and Water Quality Risks

10a. Artificial Regeneration Outside SMZs - NIPF

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 8 612.67 11 100.00% 0
Upper Coastal Plain 2 55.43 3 100.00% 0
Lower Coastal Plain 8 540.78 17 94.12% 0
Ridge and Valley 0 0 0 NA 0
Total 18 1208.88 31 96.77% 0
10b. Artificial Regeneration Outside SMZs- Public

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 1 455 3 100.00% 0
Upper Coastal Plain 1 64.72 1 100.00% 0
Lower Coastal Plain 1 32 2 100.00% 0
Ridge and Valley 0 0 0 NA 0
Total 3 142.22 6 100.00% 0
10c.Artificial Regeneration Outside SMZs- Corporate

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 5 665.58 11 100.00% 0
Upper Coastal Plain 0 0 0 NA 0
Lower Coastal Plain 4 303.46 9 100.00% 0
Ridge and Valley 0 0 0 NA 0
Total 9 969.04 20 100.00% 0

10d. Artificial Regeneration Outside SMZs - All Ownership

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 0 0 0 NA 0
Piedmont 14 1323.75 25 100.00% 0
Upper Coastal Plain 3 120.15 4 100.00% 0
Lower Coastal Plain 13 876.24 28 96.43% 0
Ridge and Valley 0 0 0 NA 0
Total 30 2320.14 57 98.25% 0

Forest Fertilization: Forest fertilization occurred on only 1 corporate site in the Lower Coastal Plain. A total
of 40.49acres were treated with 2 BMPs assessed with 100% BMP implementation.
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Table 11 4 d: Distribution of Equipment Servicing OperatidBgaluated By Region, Ownership, No. of Landings

Assessed, BMPs Assessed, % BMP Implementation, and Water Quality Risks

1l1a.Equipment Servicing and Trash Cleanup - NIPF

Region No. Sites| Landings | BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 5 11 15 100.00% 0
Piedmont 36 112 108 98.15% 0
Upper Coastal Plain 39 118 116 100.00% 0
Lower Coastal Plain 72 252 216 96.30% 0
Ridge and Valley 4 8 12 100.00% 0
Total 156 501 467 97.86% 0
11b. Equipment Servicing and Trash Cleanup - Public

Region No. Sites| Landings | BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 3 4 9 100.00% 0
Piedmont 6 32 18 100.00% 0
Upper Coastal Plain 3 9 9 100.00% 0
Lower Coastal Plain 7 40 21 100.00% 0
Ridgeand Valley 5 14 15 100.00% 0
Total 24 99 72 100.00% 0
11c.Equipment Servicing and Trash Cleanup - Corporate

Region No. Sites| Landings | BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 1 1 3 100.00% 0
Piedmont 25 107 75 98.67% 0
Upper CoastaPlain 6 21 18 100.00% 0
Lower Coastal Plain 33 176 99 100.00% 0
Ridge and Valley 4 18 12 91.67% 0
Total 69 323 207 99.03% 0
11d. Equipment Servicing and Trash Clearup - All Ownership

Region No. Sites| Landings | BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 9 16 27 100.00% 0
Piedmont 67 251 201 98.51% 0
Upper Coastal Plain 48 148 143 100.00% 0
Lower Coastal Plain 112 468 336 97.62% 0
Ridge and Valley 13 40 39 97.44% 0
Total 249 923 746 98.39% 0
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Table 12 4 d: Distribution ofStream Types, Miles Assessethd % Compliancby Region, and Ownership

12a.Stream Assessment NIPF

Region No. |Intermittent Miles % Miles Perennial Miles % Miles Total % Miles
9 Sites Assessed Compliance Assessed Compliance | Compliance
Mountains 5 0.4 100.00% 151 85.43% 88.48%
Piedmont 31 7.15 93.57% 11.04 99.37% 97.09%
ggﬁfr Coastal 15 5.23 99.43% 4.74 94.09% 96.89%
:;fl’;’;’r?r Coastal | 4 14.79 92.83% 8.44 83.53% 89.45%
Ridge and Valley | 3 0.82 82.93% 1.11 100.00% 92.75%
Total 94 28.39 94.05% 26.84 92.70% 93.39%
12b. Stream Assessment Public
Region No. |Intermittent Miles % Miles Perennial Miles % Miles Total % Miles
9 Sites Assessed Compliance Assessed Compliance | Compliance
Mountains 3 7.24 100.00% 15.3 100.00% 100.00%
Piedmont 8 2.4 100.00% 9.4 100.00% 100.00%
gl";‘i)r?r Coastal 4 0.78 100.00% 0.16 100.00% 100.00%
:;fl);’ivﬁr Coastal 2 0.29 100.00% 0.19 100.00% 100.00%
Ridge and Valley | 3 0.38 100.00% 0.64 100.00% 100.00%
Total 20 11.09 100.00% 25.69 100.00% 100.00%
12c.Stream Assessment Corporate
Region No. |Intermittent Miles % Miles Perennial Miles % Miles Total % Miles
9 Sites Assessed Compliance Assessed Compliance | Compliance
Mountains 1 0.19 100.00% 1.11 100.00% 100.00%
Piedmont 25 11.13 99.91% 15.45 98.12% 98.87%
ggﬁ’r‘frcoam' 5 1.52 100.00% 1.9 100.00% 100.00%
;‘l);’ivr?r Coastal 9 5.58 99.64% 1.65 95.76% 98.76%
Ridge and Valley | 2 0.4 97.50% 0.38 100.00% 98.72%
Total 42 18.82 99.79% 20.49 98.24% 98.98%
12d. Stream Assessment All Ownership
Redion No. |Intermittent Miles % Miles Perennial Miles % Miles Total % Miles
9 Sites Assessed Compliance Assessed Compliance | Compliance
Mountains 9 7.83 100.00% 17.92 98.77% 99.15%
Piedmont 64 20.68 97.73% 35.89 99.00% 98.53%
ggﬁ’ﬁr Coastal 24 7.53 99.60% 6.8 95.88% 97.84%
IL;I’;V? Coastal 51 20.66 94.77% 10.28 85.80% 91.79%
Ridge and Valley | 8 1.6 90.63% 2.13 100.00% 95.98%
Total 156 58.3 97.03% 73.02 96.82% 96.92%
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Table 13 d d: Overall Distribution of SiteEvaluatedoy Region, Ownership, Acres Evaluated, BMPs Assessed, %

BMPs Implemented, and Water Quality Risks

Overall Distribution - NIPF

13a.Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 5 176.78 167 97.01% 0
Piedmont 36 5030.51 1447 94.26% 6
Upper Coastal Plain 39 4327.24 970 94.74% 4
Lower Coastal Plain 72 9752.66 2071 90.54% 21
Ridge and Valley 4 255.73 177 93.22% 1
Total 156 19542.92 4832 92.82% 32
13b. Overall Distribution - Public

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 5 4012.69 162 98.77% 0
Piedmont 8 1968.58 308 99.03% 0
Upper Coastal Plain 4 494.95 97 93.81% 0
Lower Coastal Plain 7 1957.01 171 95.91% 0
Ridge and Valley 5 482.86 154 100.00% 0
Total 29 8916.09 892 97.98% 0
13c.Overall Distribution - Corporate

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented | WQ Risks
Mountains 1 75.3 39 100.00% 0
Piedmont 25 6049.28 1114 96.95% 0
Upper Coastal Plain 6 836.52 197 94.92% 0
Lower Coastal Plain 33 5031.93 868 96.54% 2
Ridge and Valley 4 498.29 132 90.15% 0
Total 69 12491.32 2350 96.30% 2
13d. Overall Distribution - All Ownership

Region No. Sites| Acres BMPs Assessed| % BMPs Implemented WQ Risks
Mountains 11 4264.77 368 98.10% 0
Piedmont 69 13048.37 2869 95.82% 6
Upper Coastal Plain 49 5658.71 1264 94.70% 4
Lower Coastal Plain 112 16741.6 3110 92.51% 23
Ridge and Valley 13 1236.88 463 94.60% 1
Total 254 40950.33 8074 94.40% 34
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Chart 1: Statewide Trends in BMP Implementation
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Chart 2: Statewide Trends in BMP Implementationon NIPF Sites

Statewide BMP Implementation Trends - NIPF
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Chart 3: Statewide Trendsin BMP Implementation on Corporate Sites

Statewide BMP Implementation Trends - Corporate
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Chart 4: Statewide Trends in BMP Implementation on Public Sites

Statewide BMP Implementation Trends - Public
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Chart 5: Statewide Trends in Reduction of Water Quality Risks from 1998 througt2019 Surveys
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Chart 6: Streamside Management Zone BMP implementation
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Chart 7: Stream Crossing BMP Implementation
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