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A B S T R A C T

We examined long-term changes in daily streamßow associated with fore stry practices over a 60-year period

(1959Ð2017) in the Alsea Watershed Study, Oregon Coast Range, PaciÞc Northwest, USA. We quantiÞed the

response of daily streamßow to (1) harvest of mature/old forest in 1966, (2) 43- to 53-yr an d 48- to 58-yr-old

industrial plantation forests in 2006Ð2009, and (3) logging of the plantations usi ng contemporary forest prac-

tices, including retention of a riparian bu ! er, in 2010 and 2014. Daily streamßow from a 40- to 53-yr-old

Douglas-Þr plantation was 25% lower on average, and 50% lower during the su mmer (June 15 to Sept 15 of

2006 to 2009), relative to the reference watershed containing mature/ol d forest. Low ßow deÞcits persisted over

six or more months of each year. Surprisingly, contemporary forest pract ices (i.e., clearcutting of the plantation

with riparian bu ! ers in 2009 and 2014) had only a minor e ! ect on streamßow deÞcits. Two years after logging

in 2014, summer streamßow deÞcits were similar to those observed prior to harv est (under 40- to 53-yr-old

plantations). High evapotranspiration from rapidly regenerating v egetation, including planted Douglas-Þr, and

from the residual plantation forest in the riparian bu ! er appeared to explain the persistence of streamßow

deÞcits after logging of nearly 100% of the forest plantation. Results of t his study indicated that 40- to 50-yr

rotations of Douglas-Þr plantations can produce persistent, large summ er low ßow deÞcits. While the clear-

cutting of these plantations, with retention of riparian bu ! ers, increased daily streamßow slightly, ßows did not

return to pre-Þrst entry conditions. Further work is needed to examin e how intensively managed plantation

forests along with expected warmer, drier conditions in the future m ay inßuence summer low streamßow and

aquatic ecosystems.

1. Introduction

Climate change, natural disturbances, and human activities hav e

raised concerns about both the short- and long-term e ! ects on water

supplies originating from forests ( Flšrke et al., 2018; Hellema et al.,

2018; Všršsmarty et al., 2010 ). Much of the concern is, in part, the

result of dramatic increases in disturbances in forestsÑa trend pro-

jected to continue in many regions globally ( Hansen et al., 2013; Nolan

et al., 2018 ). Widespread forest disturbance may alter forested head-

water watersheds, whose structure, composition, and health inßuence

water supplies for aquatic ecosystems and for downstream uses ( Brown

et al., 2008; Creed et al., 2014; Ellison et al., 2012; McDonnell et al.,

2018 ).

Long-term data from experimental watershed studies provide key

information about e ! ects of environmental change on water supply

( Cosgrove and Loucks, 2015; Laudon et al., 2017; Tetzla ! et al., 2017 ).

Over the last century, paired watershed studies in North America (e. g.,

Wagon Wheel Gap Project, H.J. Andrews Experimental Forest, Caspar

Creek Experimental Forest, Hubbard Brook Ecosystem Study, Coweeta

Hydrologic Laboratory, and the Alsea Watershed Study) have revealed

e ! ects of forest practices on streamßow over the short-term ( Bates and

Henry, 1928; Hewlett and Helvey, 1970; Jones and Grant, 1996; Likens

et al., 1970; Stednick, 2008; Ziemer, 1998 ) and the long-term ( Jones

et al., 2012; Turner et al., 2003 ).

Much of the paired watershed research has focused on forest man-

agement e ! ects on peak ßows and annual water yields ( Bosch and
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Hewlett, 1982; Grant et al., 2008; Stednick, 1996 ) and factors inßu-

encing variability in these responses ( Brown et al., 2005; Moore and

Wondzell, 2005 ). The recent global expansion of industrial plantation

forestry (e.g., Hansen et al., 2013 ) has raised concerns about the long-

term hydrologic e ! ects of forest plantations ( Ferraz et al., 2013; Scott,

2005 ). Experimental watershed studies have provided evidence that

low ßows may increase in the Þrst decade following harvest of mature

or old-growth forest (with and without riparian bu ! ers), but low ßows

may decline in subsequent decades, as vegetation regenerates ( Jones

and Post, 2004; Moore and Wondzell, 2005; Rothacher, 1970; Surßeet

and Skaugset, 2013 ).

However, few studies have su " cient data to reveal long-term e ! ects

of forest harvest and plantations on summer low ßows. In a recent

analysis of 60 years of daily streamßow data from eight paired water-

sheds in the Cascade Range, Oregon, USA, summer streamßow fell

below pre-treatment levels within 15 years after old-growth forest

harvest ( Perry and Jones, 2017 ). Additionally, these low ßow deÞcits

persisted and intensiÞed for ~50 years as the Douglas-Þr ( Pseudotsuga

menziesii ) plantations became established ( Perry and Jones, 2017 ).

Long-term declines in low ßows associated with forest harvesting and

plantations raise concerns about aquatic ecosystem health and wate r

supply, especially in dry years ( Leppi et al., 2012; Luce and Holden,

2009 ).

Despite these observations, several important questions about the

magnitude and longevity of the e ! ects of forest harvesting and in-

dustrial plantation forestry remain unanswered. Thus, research from

long-term watershed studies is needed to compare streamßow response

to harvest of mature and old-growth forest with the streamßow re-

sponse to contemporary forestry practices, which involve clearcutti ng

of 30- to 50-year plantations with riparian bu ! ers. Harvest of planta-

tions may temporarily increase summer low ßows ( Surßeet and

Skaugset, 2013 ), but it is unclear whether contemporary forest prac-

tices can restore low ßows to levels produced by mature and old-growth

forest. The Alsea Watershed Study in the Oregon Coast Range provided

a unique opportunity to address these uncertainties. The study include d

an initial phase of harvest of mature/old forest (1959Ð1973) ( Harr and

Krygier, 1972 ), growth of Douglas-Þr plantations, a second harvest in

2009 of 43- to 53-yr-old and in 2014 of 48- to 58-yr-old plantations

using contemporary forestry practices, including a riparian bu ! er, and

a Þnal post phase (2015Ð2017) with riparian trees 51- to 61-yr-old. We

addressed the following questions:

1) How did harvest of 43- to 58-yr-old Douglas-Þr plantations with

riparian bu ! ers inßuence streamßow compared to harvest of un-

managed mature/old forest in the Oregon Coast Range, PaciÞc

Northwest, USA?

2) What processes explain these responses in the Alsea compared to

other long-term watershed experiments in the region?

2. Study site

The Alsea Watershed Study (44.5 ¡N, 123.9 ¡W) was established in

September 1958 ( Fig. 1 ). The study area is located in the Siuslaw Na-

tional Forest in the central Oregon Coast Range, draining highly-dis-

sected terrain with short, steep, soil-mantled hillslopes underlain by the

Tyee Formation, a rhythmically Eocene interbedded sandstone and

mudstones deposit ( Snavely et al., 1964 ). In general, the soil textures of

these watersheds are loams and gravelly loams on the hillslopes and

valley bottoms and clay loams on the ridges.

The region has a Mediterranean climate with dry summers and wet

winters. The mean annual precipitation (MAP) (1981Ð2010) of the

study region is 2192 mm (PRISM Climate Group, Oregon State

University, http://prism.oregonstate.edu , created 4 Feb 2004). The

majority (75%) of precipitation occurs from October to April in long-

duration, low-to-moderate intensity frontal storms ( Harr, 1976 ).

Snowfall rarely accumulates, so snowmelt is not a factor in the water

balance ( Hale and McDonnell, 2016 ). Precipitation and air temperature

data were collected at the study watersheds for only part of the study

period (1959Ð2017). The MAP at a nearby NOAA Station (No. 350145)

did not di ! er signiÞcantly between the historic pre-treatment period

(1959Ð1965) and the post Þrst entry period (1967Ð1973) or between

the pre-second entry period (2006Ð2009) and Phase I (2010Ð2014) or

Phase II (2015Ð2017) of the second entry period ( Supplementary

Material A, Table S1 ). In addition, monthly precipitation at the NOAA

station was stationary over the study period (1959Ð2017)

( Supplementary Material Table S5 ). Nevertheless, the spring and

summer of 2015 and 2017 were very dry (below the 15th percentile)

compared to 2006 through 2014 ( Supplementary Material , Fig. S1 ).

Mean annual temperature (MAT) was 10.8 ¡C for the period

1959Ð2017 (estimated from PRISM (Climate Group, Oregon State

University, http://prism.oregonstate.edu , created 4 Feb 2004). The

MAT was not signiÞcantly di ! erent between pre (1959Ð1965) and post

(1967Ð1973) Þrst entry or between the pre-entry (2006Ð2009) and

Phase I (2010Ð2014) of the second harvest. However, temperature was

statistically higher during the Phase II (2015Ð2017) compared to the

2006Ð2014 period ( Supplementary Material A, Table S1 ). Temperature

was cooler than average for Phase I (2010Ð2014): four out the Þve years

were below the 20th percentile and two years were below the 10th

percentile ( Supplementary Material , Table S1 ). The temperature was

very warm (above the 85th percentile) during six months of 2015

(October, December to March, and July) and during four months of

2016 (October, February, April, and May) ( Supplementary Material ,

Fig. S1 ).

The Alsea Watershed Study is located within the Tsuga heterophylla

vegetation zone ( Franklin and Dyrness, 1988 ). The forest canopy is

dominated by conifer species (Douglas-Þr [ Pseudotsuga menziesii ] and

western hemlock [ Tsuga heterophylla ]). Deciduous hardwood species

(red alder [ Alnus rubra ] and big-leaf maple [ Acer macrophyllum ]) also

are common ( Franklin and Dyrness, 1988; Harrington et al., 1994 ).

Understory species are dominated by salmonberry ( Rubus spectabilis ),

vine maple ( Acer circinatum Pursh ), salal ( Gaultheria shallon Pursh ), and

sword fern ( Polystichum munitum (Kaulf.) C. Presl).

3. Watershed and treatment descriptions

3.1. Flynn Creek

The reference watershed, Flynn Creek (210 ha), is located on U.S.

Forest Service land and is undisturbed by human activities ( Fig. 1 ).

Flynn Creek was designated a U.S. Forest Service Research Natural Area

in 1975. Mean elevation is 272 m and the mean watershed slope gra-

dient is 25¡. The gravel bed stream has a gradient of 0.025 m/m

( Moring, 1975 ) and summer mean wetted width of 1.3 m ( Bladon et al.,

2016 ). Canopy closure, as assessed with a spherical densiometer along

the stream channel, was 91Ð92% between 2006 and 2012. Vegetation

consists of two tree height cohorts ( Fig. 1 , Table 1 ): one at 32 m, cor-

responding to an estimated 60Ð70% cover of red alder and big-leaf

maple, and another at 54 m, corresponding to an estimated 30Ð40%

cover of Douglas-Þr regenerated after Þre in the mid to late 1800s ( Hall

and Stednick, 2008; Harris, 1977; Harris and Williams, 1971; Williams,

1964 ).

3.2. Deer Creek

Deer Creek (311 ha) is mostly on U.S. Forest Service land and was

historically used to examine the impact of road building and extensi ve

forest management on water quality ( Harr et al., 1975 ). The mean

elevation is 304 m and the mean gradient is 27¡. The gravel bed stream

has a gradient of 0.018 m/m and summer mean wetted width of 1.8 m

( Moring, 1975 ). Roads were constructed in 1965 ( Harr et al., 1975 ) and

three 25-ha patch clearcuts were harvested between May and No-

vember 1966, using high-lead cable yarding with a riparian bu ! er
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along all streams ( Fig. 2 , Table A). Cutover units were broadcast burned

and hand-planted with Douglas-Þr, followed by herbicide treatmen ts to

control competing vegetation. Between 1978 and 1988 the USDA Forest

Service (USFS) intermittently clear-cut harvested and thinned th ree

small units totaling 44 ha ( Table 1 , Fig. 2 ). The USFS also thinned 59 ha

in three management units in Deer Creek around 2006. This thinning

was not a part of the study and details on the exact area and basal area

removal/retention are not currently known. These thinning operat ions

may have a ! ected streamßow to some extent, but given the small

spatial extent it is unlikely they a ! ected the overall Þndings of our

analysis for Deer Creek.

In 1959, vegetation consisted of 60Ð64% conifer forest dominated

by post-Þre Douglas-Þr (50Ð70 and 70Ð110 years old) and 36Ð40%

cover of 40 to 60-year-old deciduous hardwoods ( Hall and Stednick,

2008; Harris, 1977; Harris and Williams, 1971 ). As of 1992, vegetation

cover was 36% hardwoods, 33% pre-harvest conifers, and 31% re-

generated conifer ( Belt, 1997 ), producing a multi-modal distribution of

tree heights in 2009 LiDAR data with a mode of 24 m ( Fig. 1 ).

3.3. Needle Branch

Needle Branch (75 ha) is located on private industrial forest land

and has served as the treatment watershed to examine historical

(1960s) and contemporary (2000s) intensive harvesting practices. The

mean elevation is 225 m and the mean gradient is 24¡. The gravel bed

stream has a gradient of 0.014 m/m ( Moring, 1975 ) and a mean

summer channel width of 1.1 m ( Bladon et al., 2016 ). Canopy closure

along the stream channel was 96% in 2006Ð2008 and 89% in

2010Ð2012. Roads were constructed in 1965 ( Harr et al., 1975 ) and the

watershed was 82% clearcut in 1966, with a combination of high-lead

cable and tractor yarding. There was no riparian bu ! er, trees were

yarded across the stream, and large wood and logging debris were

cleared from the channel after clearcutting. The site was broadc ast-

burned, hand-planted with Douglas-Þr, and treated with herbici de

( Table 1 ). In 1956, 13 ha (17% of the drainage area) in the headwaters

of Needle Branch were clear-cut ( Hall and Stednick, 2008 ). Therefore,

100% of the watershed area was clear-cut between 1956 and 1966.

Hence, the pre-treatment relationship between Needle Branch an d

Flynn Creek (1959Ð1966) reßects, in part, the conversion of 17% of

Needle Branch from old forest to young plantation in 1956. At the time

of the second harvest entry (2009), plantations in Needle Branch were

aged 43 to 53 years. Pre-commercial thinning occurred in 1981

( Stednick and Kern, 1992 ). During the second (contemporary) harvest

entry, the upper sub-watershed (34.9 ha) was clearcut harvested in

2009, and a lower section (36.8 ha) was clearcut in 2014 for a total

clearcut of 96% of the drainage area ( Fig. 2 ). Both clearcuts were

completed using cable and tractor equipment. All trees in the cu tover

area were removed, including along three small, non-Þsh-bearing tr i-

butaries, but a ~15 m riparian management area was retained on eac h

side of the Þsh-bearing portion of the stream in accordance with the

Oregon Forest Practices Act and Rules (ODF, 1994). The riparian

management area contained a minimum of ~ 3.7 m
2

conifer basal area

per 300 m of stream length and four to Þve wildlife leave trees per

hectare, as recommended by the Oregon Forest Practices Act ( Adams

and Storm, 2011 ). Aerial spraying of herbicide (a mixture of Accord1

XRT II [glyphosate], Chopper1 Gen II [imazapyr], and Sulfomet1 Extr a

[SMM and MSM]) occurred in August 2010 ( Louch et al., 2017 ). Recent

studies examined e ! ects of these treatments on water temperature

( Bladon et al., 2016 ), suspended sediment ( Hatten et al., 2018 ), and Þsh

( Bateman et al., 2018 ).

In 1959, vegetation consisted of 80Ð85% conifer forest dominated

by post-Þre Douglas-Þr (70Ð110 years old) with some western red cedar

( Thuja plicata ) (30Ð50 years old) ( Hall and Stednick, 2008; Harris and

Williams, 1971; Williams, 1964 ). In 1992, 26 years after the initial

harvest, vegetation was ~ 80% conifer and ~ 20% hardwood ( Belt,

1997 ). At the time of the contemporary harvest (2009), vegetation was

even-aged 43-yr-old Douglas-Þr in 82% of the watershed and 53-yr-old

Douglas-Þr in 17% of the watershed with red alder occupying a sig-

niÞcant portion of the riparian corridors. Mean tree height in the wa-

tershed in 2009 was 28 m ( Fig. 1 ).

Fig. 1. Location and elevation of the Alsea Watershed Study and 2009 LiDAR derived tree height distribution in the three experimental watersheds of D eer Creek,

Flynn Creek, and Needle Branch. Lidar acquisition occurred after the 2009 harvest in Needle Branch. Tree heights were obtained from the unh arvested (lower)

portion of the watershed.
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4. Methods

4.1. Discharge record

Streamßow data were collected continuously during two periods. In

the historical period, 1959 to 1973 (15 water years) data were tabu-

lated at ~2-hour intervals, including seven years each of pre- and post -

harvest data. In the contemporary period, 2006 to 2017 (12 water

years), data were collected at 10-minute intervals, including three to

eight years of pre-harvest data ( Table 1 , Fig. 3 ).

The watersheds were instrumented in 1958 with compound broad-

crested concrete weirs located at the watershed outlets of Flynn Cree k,

Needle Branch, and Deer Creek (Harris, 1977b). Streamßow was

monitored by the USGS from 1959 to 1973 by the Watershed Research

Cooperative from 2006 to 2017 ( Hatten et al., 2018 ). For the con-

temporary record (2006 to 2017), rating curves were developed based

40 to 55 stage-discharge data points collected for each watershed

( Hatten et al., 2018 ). The historic record was practically complete, with

less than 1% missing data, but there were 3Ð15% missing data in the

contemporary record ( Table 1 , Fig. 3 ).

4.2. Daily average streamßow

E ! ects of forest harvest were calculated following methods in Jones

and Post (2004) and Perry and Jones (2017) . The di ! erence ( R ) in mean

daily ßow ( Q ) normalized by drainage area between treated ( Q T ) and

reference ( Q R ) watersheds was calculated for each day between 1959

and 1973 and between 2006 and 2017:

=R ln
Q
Q

T

R (1)

Q R corresponded to the mean daily ßow in Flynn Creek, while Q T

was the mean daily ßow from either Needle Branch or Deer Creek. An

R = 0 represented no di ! erence in Q between a treatment and the

reference, while values >0 or <0 represented increases or decreases i n

discharge relative to the reference.

Mean daily di ! erences in daily ßows between treated and reference

watersheds R( )d were calculated for each day ( d ) and compared for

various combinations of Þve pre- and post- treatment periods ( Table 2 ).

Each comparison was expressed as a percent di ! erence for a given day

( # d ):

= e100[ 1]d
R R( ø ø )d post d pre, , (2)

Values of # d were smoothed using a 15-day window ( Perry and

Jones, 2017 ). The Þve time periods were: 1959Ð1965 (before Þrst

entry), 1966Ð1973 (after Þrst entry), 2006Ð2009 (before second entry),

2010Ð2014 (after second entry Phase I), and 2015Ð2017 (after second

entry Phase II) ( Table 2 ). Multiple comparisons were made among the

various ÒpreÓ vs. ÒpostÓ time periods ( Table 2 , Fig. 4 ). For Needle

Branch (harvested) vs. Flynn Creek (reference), values of Rød before Þrst

entry (ÒpreÓ) were compared to the following ÒpostÓ periods: (a) after

Þrst entry, (b) before second entry Phase I, (c) after second entry Phase

I, and (d) after second entry Phase II ( Table 2 , Þrst four rows, column 2,

solid arrows Fig. 4 ). In addition, for Needle Branch (treated) vs. Flynn

Creek (reference), values of Rød were compared before the second entry

(ÒpreÓ) to the following ÒpostÓ periods (a) after second entry Phase I

and (b) after second entry Phase II ( Table 2 , rows 3 and 4, column 3,

Fig. 4 dashed arrows). For Deer Creek (harvested) vs. Flynn Creek

(reference), values of Rød before Þrst entry were compared to (a) after

Þrst entry and (b) 40Ð51 years after the Þrst entry ( Table 2 , rows 5 and

6, column 2, Fig. 4 solid arrows). There was no second harvest entry in

Deer Creek as a part of this study design.

Annual water yields were compared between the treated and re-

ference watersheds for various time periods to (1) determine whether

annual water yields in the second entry pre-harvest period (2006Ð2009)T
ab
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were similar to the Þrst entry pre-harvest period (1959Ð1965), and (2)

to compare the e ! ects of the Þrst and second harvest entries on water

yields (see Supplemental Material Tables S2ÐS4 and Figs. S3ÐS6 ).

Changes in daily streamßow from the Alsea Watershed Study were

also compared to long-term watershed experiments in the Cascades of

Oregon that used the same methods of analysis ( Jones and Post, 2004;

Perry and Jones, 2017 ).

4.3. Uncertainty

To account for uncertainty in drainage area and rating curves, es-

timated annual water yields for the historic and contemporary peri ods

were compared, assuming di ! erent combinations of estimated drainage

area and rating curves ( Supplementary Material , Table S4 ). Based on

this analysis we opted to use the lidar-derived drainage area estima tes

and the rating curves speciÞc to the historic and contemporary per iods

(Method 1 in the Supplementary Material C).

We note that the Alsea Watershed Study gauging infrastructure was

not designed and constructed to provide high resolution low ßow

measurements, but rather to capture the range of streamßow generat ed

in these headwater watersheds. However, we believe that this infra -

structure was su " ciently robust to detect long-term changes in daily

ßows. The Supplementary Material provides a comprehensive e ! ort to

conÞrm that these analyses are robust.

5. Results

Here we report analyses of e ! ects on daily streamßow from (1) the

historical (Þrst entry) harvest in Deer Creek (25% patch clearcut

of ~ 110-yr forest with riparian bu ! ers) and Needle Branch (82%

clearcut of ~ 110-yr forest with no riparian bu ! er), (2) 40Ð51-yr old

forest plantation growth in Deer Creek and 40Ð61-yr old forest plan-

tation in Needle Branch (including areas clear cut in 1956 and 1966),

and (3) the contemporary harvest (second entry) in Needle Branch

(96% clearcut of 43Ð58 yr-old plantation with riparian bu ! er)

( Table 2 ).

Analysis of streamßow data from Flynn Creek (reference) indicated

that streamßow at the long-term reference site was stationary. In oth er

words, there was no evidence that daily streamßow had changed over

the period of record (1959 to 2017) in the reference watershed, except

Fig. 2. Aerial view of the Alsea Watershed Study in 1959 (pre-Þrst harvest entry), 1969 (post-Þrst harvest entry), 1994 (post-thinning from 1978 to 1988 in Deer

Creek), 2005 (pre-second harvest entry), 2014 (post-second harvest entry, Phase I ), and 2016 (post-second harvest entry, Phase II).
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for one day in early February when mean daily streamßow decreased

by ~2% ( p = 0.038; Supplementary Material Fig. S7 ). While changes

associated with ongoing forest succession in Flynn Creek, such as se-

nescence of riparian alder, were observed anecdotally, they did not

produce detectable changes in streamßow over time at Flynn Creek,

and therefore did not appear to a ! ect the changes quantiÞed in this

study.

The comparisons of daily ßows are presented here in terms of per-

cent di ! erence in ratios of the treatment to reference ßows (Eq. (2) ).

The changes are presented in absolute di ! erences in unit-area stream-

ßow (mm) in the Supplementary Material B ( Fig. S2 ).

5.1. E ! ects of initial harvest of ~110-yr-old forest on daily streamßow

Clearcutting of ~110-yr-old forest in 1966 initially increased

streamßow ( Table 2 ). During the Þrst seven years after clearcutting in

1966, daily streamßow increased, on average, by 19% in Needle Branch

(82% clearcut) and 6% in Deer Creek (25% patch clearcut) ( Fig. 5 A,

Table 2 ). On average, mean daily streamßow increased signiÞcantly on

235 days of each water year (64% of the days) in Needle Branch and

186 days of each water year (51%) in Deer Creek during the Þrst seven

years after clearcutting. The 82% clearcut harvest in Needle Bran ch

primarily a ! ected streamßow during the fall, producing increases of

60% (range: 26Ð98%) in daily streamßow from late September through

November, with smaller (14%) increases in the spring (May 15 to June

30) and small decreases (-10%) in summer (July 1 to September 15)

( Fig. 5 A, red line). The 25% patch clearcutting of ~ 110-yr-old forest in

Deer Creek in 1966 also primarily a ! ected daily streamßow in the fall

(up to 30% increases in mid-September to mid- November) and late

spring (up to 25% increases in June) ( Fig. 5 A, blue line).

Fig. 3. Available discharge record in Flynn Creek Gauge (FCG), Needle Branch Gau ge (NBLG), and Deer Creek Gauge (DCG) between water years 1959 and 2017. The

historical harvest occurred in 1966 and the contemporary harvest occurr ed in 2009 (Phase I) and 2014 (Phase II).

Table 2

Percent (%) change in streamßow in the harvested watersheds relativ e to the reference watershed (Flynn Creek) by time period after cle arcutting of ~110-yr old

forests, growth of 40- to 53-yr-old forest plantations, and clearcutting of 43Ð58- yr-old forest plantations in the Alsea watersheds.

Treated watershed Time period % change relative to Þrst pre-tre atment period (1959Ð1965) % change relative to second pre-treatment period (2006Ð2009)

Water year June 1- Sept 15 Water year June 1ÐSept 15

Needle Branch (82% clearcut
1

) 1967Ð1973 19 ( $ 20 to 98) $ 3 ( $ 20 to 24) Ð Ð

Needle Branch (82% plantation
1

) 2006Ð2009 $ 25 ( $ 59 to 29) $ 50 ( $ 59 to $ 35) Ð Ð

Needle Branch (48% clearcut) 2010Ð2014 0 ( $ 35 to 60) $ 21 ( $ 35 to 18) 53 ( $ 26 to 179) 76 (47 to 126)

Needle Branch (96% clearcut) 2015Ð2017 $ 6 ( $ 49 to 46) $ 36 ( $ 49 to $ 8) 41 ( $ 27 to 141) 49 ( $ 3 to 141)

Deer Creek (25% patch clearcut) 1966Ð1973 6 ( $ 12 to 31) 4 ( $ 12 to 25) Ð Ð

Deer Creek (25% plantation) 2006Ð2017 $ 3 ( $ 28 to 18) $ 14 ( $ 27 to 12) Ð Ð

1
13 ha in the headwaters of Needle Branch had been logged in 1956 ( Hall and Stednick, 2008 ).
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5.2. Long-term e ! ects of plantations forest on daily streamßow

Replacement of ~110-yr-old conifer forest with 40Ð53-year-old

plantations decreased daily streamßow in Needle Branch and Deer

Creek ( Table 2 ). During 2006Ð2009, the period 40Ð43 years after 82%

harvest and 50Ð53 years after 17% harvest and planting of Douglas-Þr

in Needle Branch, daily streamßow was, on average, 25% lower than

the reference watershed ( Fig. 5 B, red line). In contrast, 40Ð51 years

after 25% harvest and planting of Douglas-Þr in Deer Creek

(2006Ð2017), mean daily streamßow was, on average, 3% lower than

the reference watershed ( Fig. 5 B, blue line).

Decreases in streamßow were greatest during the summer low ßow

period ( Fig. 5 B, Table 2 ). During the period 40Ð43 years after 82%

harvest (and 50Ð53 years after 17% harvest) and planting of Douglas-Þr

in Needle Branch, mean daily streamßow between June 1 to September

15 was 50% lower than the reference watershed ( Fig. 5 B, red line). In

Fig. 4. A Þgure illustrating the di ! erent time periods and treatments used for comparisons of daily streamßow between the two harvested and replanted watersheds

(Needle Branch, Deer Creek) relative to the reference watershed (Fl ynn Creek). The changes in streamßow associated with these comparisons ar e summarized in

Table 2 and Figs. 5 and 6 .

Fig. 5. Change in mean daily streamßow relative to the pre-harvest period (1959Ð1965) r elationship with Flynn Creek (reference). Zero on the y-axis indicat es no

change in daily streamßow relative to the pre-treatment (1959Ð1965) relati onship between the harvested watershed (Needle Branch, Deer Creek) r elative to the

reference watershed (Flynn Creek). A: 1 to 7 years after (1967Ð1973) in Needle Br anch and Deer Creek; B: 40Ð43 years after (2006Ð2009) in Needle Branch and

40Ð52 years after (2006Ð2017) in Deer Creek; and C: Needle Branch 1Ð5 years after (2010Ð2014) sec ond entry Phase I and 1Ð3 years after (2015Ð2017) second entry

Phase II.
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contrast, 40Ð51 years after 25% harvest and planting of Douglas-Þr in

Deer Creek, mean daily streamßow during June 1 to September 15 was

14% lower than in the reference watershed ( Fig. 5 B, blue line).

5.3. E ! ect of the second harvest on daily streamßow

After the Þrst (2009) and second (2014) phases of the contemporary

harvest period (second entry) in Needle Branch, daily streamßow in-

creased relative to the pre-harvest 40- to 53- yr-old forest plantation

conditions, but summer streamßow deÞcits persisted ( Table 2 , Fig. 5 C,

orange and magenta lines). When compared to the second pre-harvest

period (2006Ð2009), mean daily streamßow in Needle Branch in-

creased by 53% in the Þrst Þve years (2010Ð2014) after Phase I of the

second harvest ( Fig. 6 , magenta line). These increases occurred on

average during 308 days of each water year. The highest increases in

daily ßows after Phase I of the second entry (2010Ð2014) occurred in

the late summer ( Table 2 , Fig. 6 , magenta line). Also, when compared

to the second pre-harvest period (2006Ð2009), mean daily streamßow

increased by 41% in the Þrst three years after Phase II of the second

harvest (2015Ð2017) and increases occurred on average during

320 days of each water year ( Fig. 6 , orange line). Relative increases in

streamßow were greater after the harvest of the young forest plantati on

than after the harvest of mature/old forest ( Table 2 ).

Over the water year as a whole, the second harvest did not restore

streamßow to the levels produced by mature/old forest in the referenc e

watershed. When compared to the initial pre-harvest period

(1959Ð1965), mean daily streamßow in Needle Branch was unchanged

(0% change) in the Þrst Þve years (2010Ð2014) after Phase I of the

second harvest, and it was 6% lower in the three years (2015Ð2017)

after Phase II of the second harvest entry (2014) ( Fig. 5 C orange and

magenta lines, Table 2 ).

Summer streamßow increased after the harvest of 43- to 53-yr-old

plantation forests, but then quickly declined, and remained lower t han

summer streamßow in the mature/old forest reference watershed. That

is, relative to the second pre-harvest period (2006Ð2009; 40Ð53-yr-old

plantations), June 1 to September 15 streamßow increased by 76% in

the Þrst Þve years after Phase I of the second harvest (2010Ð2014) and

by 49% in the Þrst three years after Phase II of the second harvest

(2015Ð2017) ( Fig. 6 , orange and magenta lines). In contrast, relative to

the Þrst pre-treatment period (1959Ð1965; 110-yr-old forest), mean

daily streamßow during June 1 to September 15 decreased by 21% in

the Þrst Þve years (2010Ð2014) after Phase I of the second harvest and

decreased by 36% in the Þrst three years (2015Ð2017) after Phase II of

the second harvest ( Fig. 5 C, orange and magenta lines). After the

second harvest, streamßow from the harvested watershed was sig-

niÞcantly lower than in the reference watershed for an average of

138 days of each water year between 2010 and 2014 and 168 days of

each water year between 2015 and 2017 ( Fig. 5 C, orange and magenta

lines). In other words, the combination of 1- to 3-yr-old Douglas-Þr

plantation in the lower half of Needle Branch, 5 to 8-yr-old plantati on

in the upper half of the watershed, and 49- to 61-yr-old Douglas-Þr and

red alder in the riparian bu ! er zone produced similar summer

streamßow levels to the 40- to 53-yr-old plantation ( Table 2 ).

5.4. Comparison with other long-term paired watershed studies in the region

The observed 50% declines in summer streamßow from 40- to 53-

yr-old Douglas-Þr plantations at Needle Branch, relative to the ma ture/

old forest reference watershed, were comparable to those detected for

similar aged Douglas-Þr plantations in the H.J. Andrews Experimen tal

Forest (Watershed 01, AND1) and the Coyote Creek (Coyote 03, COY3)

watersheds in the Oregon Cascades ( Fig. 7 A). Summer streamßow
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Fig. 6. Relative change in mean daily streamßow between the reference wa -

tershed (Flynn Creek) and the harvested watershed (Needle Branch) bet ween

the pre-harvest period of the second entry (2006Ð2009) and the post-harvest

periods, 2010Ð2014 (1Ð5 years after second entry Phase I) and 2015Ð2017

(1Ð3 years after second entry Phase II).

Fig. 7. (A) Relative change in mean daily ßows between the reference wate rsheds (Flynn Creek, FCG, AND2, and COY4) and 100% clearcut watershed covered wi th

36Ð53-yr old plantations (NBLG, AND1, and COY3) in the Alsea (FCG, NBLG), the H.J. An drews Experimental Forest (AND2 and AND1), and Coyote Creek

Experimental forest (COY3 and COY4). Also 25% patch cut watersheds in Alsea (FCG, DCG) (B) Mean summer (June 1ÐSeptember 15) relative change in daily ßows

between reference and treated watersheds versus percent clear cut in 35Ð53-yr old forests.
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deÞcits were more persistent in Needle Branch (May to December) and

in COY3 (May to November) than in AND1 (June to September) ( Fig. 7

A). The magnitude of summer streamßow deÞcits also was related to

the proportion of watershed area in young (30- to 50-yr-old) plantations

in several of the paired watersheds at the H.J. Andrews, Coyote Creek,

and Alsea ( Fig. 7 B) ( Jones and Post, 2004; Perry and Jones, 2017 ). In

particular, 82Ð100% cover of Douglas-Þr plantations ranging from 36 to

53 years of age in Needle Branch, AND1, and COY 3 produced summer

daily streamßow deÞcits of 30 to 51% relative to their mature and old-

growth forest reference watersheds. In contrast, 25% cover of Douglas-

Þr plantations in Deer Creek and AND3 produced summer daily

streamßow deÞcits of 14Ð21%. Controlling for area of mature forest

converted to plantations, summer streamßow deÞcits were smaller in

the Andrews Forest compared to Alsea and Coyote ( Fig. 7 B).

6. Discussion

The long-term streamßow responses observed in the Alsea

Watershed Study, along with results from other studies in the region,

suggest that the e ! ects of vegetation on evapotranspiration strongly

inßuence summer low ßows. However, these e ! ects may be moderated

by climate variability. In conjunction with other published work f rom

the Alsea Watershed Study, these results also indicate that summer low

ßow deÞcits associated with contemporary plantation forestry, using

~40- to 50-yr rotations and riparian bu ! ers, may limit Þsh habitat.

These Þndings are discussed in detail below.

6.1. Vegetation e ! ects on evapotranspiration

The age, species composition, density, and successional stage of

vegetation appeared to a ! ect evapotranspiration, explaining many of

the observed streamßow responses. The 40- to 53-yr-old forest planta-

tions produced summer low ßow deÞcits in Needle Branch because of

apparently higher transpiration of young trees, growing in dense,

plantation forest stands, compared to large, mature/old trees growin g

in less dense stands shaped by centuries of disturbance and succession.

The greater relative increase in streamßow after the harvest of the

young forest plantation compared to increases after the initial ha rvest

of mature/old forest in Needle Branch ( Table 2 ) indicates that the

evapotranspiration rates in the 40- to 53-yr old forest plantation were

substantially greater than in the primarily older forest that had b een

harvested in 1966. Similar to other studies in the region that also in-

cluded historic harvesting (with no riparian bu ! ers), the magnitude of

summer streamßow deÞcits in Needle Branch were proportional to the

area of watershed in young forest plantations ( Fig. 7 B). This provides

evidence indicating that the e ! ects of forest harvesting on evapo-

transpiration were additive in these headwater catchments (<3 km
2

).

These Þndings are consistent with literature suggesting that tran-

spiration rates decrease with age in individual trees and as a result of

changes in forest structure during succession. Immediately after cle ar-

cutting, reductions in interception and evapotranspiration gene rally

lead to increased soil moisture and increased streamßow ( Bowling

et al., 2000; Harr et al., 1982; Keppeler and Ziemer, 1990; Rothacher,

1965 ). However, over time vegetation regeneration can increase eva-

potranspiration and decrease soil moisture and summer streamßow

( Adams et al., 1991; Fowler et al., 1987; Ingwersen, 1985; Pike and

Scherer, 2003; Salemi et al., 2012 ). Young, fast-growing, densely

spaced trees typically have higher rates of sapßow compared to older

forest stands ( Moore et al., 2004; Moore et al., 2011; Perry and Jones,

2017 ), which could contribute to summer streamßow deÞcits. For ex-

ample, streamßow deÞcits declined in South African watersheds as

forest plantations exceeded their rotation ages (>15 yrs for Eucalyptus

grandis and >30 yrs for Pinus radiata ) ( Scott and Prinsloo, 2008 ). Si-

milarly, stem density, stomatal conductance, and photosynthesis de-

creased in 70Ð100-yr old compared to 20Ð40-yr-old loblolly pine stands

( Drake et al., 2011 ), indicating that tree physiological changes during

later stages of forest succession may decrease summer evapotranspira-

tion and may increase summer streamßow in mature/old forests.

Summer streamßow deÞcits under 40- to 53-yr old plantations at

Needle Branch (Alsea) were comparable in magnitude to those reported

from similar aged Douglas-Þr plantations in other paired watersheds in

Oregon (Andrews Forest, Coyote Creek) ( Jones and Post, 2004; Perry

and Jones, 2017 ) indicating that Douglas-Þr plantations of similar age

have similar evapotranspiration rates relative to the mature/ol d and

Old-growth forest reference stands in each of these three locations.

Contemporary forest practices (clearcut harvest of 43- to 53-yr-old

plantations with a riparian bu ! er) at Alsea did not restore summer low

ßows to levels produced by mature/old forest. Forest harvesting, with

riparian bu ! ers, in the upper half of Needle Branch in 2009 increased

summer low ßows relative to the pre-harvest plantation, but these ßows

were still lower than those in the reference mature/old forest. This

response implies relatively high evapotranspiration by the remai ning

44- to 58-yr-old Douglas-Þr plantations in the lower half of the wa-

tershed and the trees in the riparian bu ! er zone in the upper watershed,

compared to the mature/old forest in the reference watershed.

Surprisingly, after the remainder of Needle Branch was clearcut

with a riparian bu ! er in 2014, summer streamßow deÞcits intensiÞed

and approached those under the former 40- to 53-yr-old plantations.

This response implies high evapotranspiration from the upper part of

the watershed with 6- to 8-yr-old Douglas-Þr and from residual trees in

the riparian bu ! er zone, suggesting that this vegetation can exert a

disproportionate e ! ect on low streamßow ( Bond et al., 2002 ), while

representing only a few percent of watershed area.

6.2. E ! ects of climate variability on low streamßow

Both spatial and temporal variation in climate appeared to a ! ect the

magnitude and duration of summer low ßow deÞcits. Summer

streamßow deÞcits at Alsea were of similar duration to those from

Coyote Creek in the southern Oregon Cascades, but lasted for more of

the year than those reported from similar aged Douglas-Þr plantation s

in the H.J. Andrews Forest in the central Oregon Cascades ( Jones and

Post, 2004; Perry and Jones, 2017 ). In addition, controlling for plan-

tation area harvested, summer streamßow deÞcits were smaller at the

H.J. Andrews Forest compared to the Alsea and Coyote Creek ( Fig. 7 B).

The Þrst seven years after the initial harvest of mature/old forest i n

Needle Branch (in the 1960s) produced much smaller increases in

average daily streamßow and summer streamßow than reported for

other paired watershed studies in Oregon, New Hampshire, and North

Carolina ( Jones and Post, 2004; Perry and Jones, 2017 ). These di ! er-

ences may be explained in part by potentially high evapotranspi ration

demand from the re-growing vegetation in the 13 ha that were clear- cut

in Needle Branch in 1956, cooler winter temperatures and the presence

of snowpack at the Andrews Forest, seasonal snowpack and deciduous

forests at Hubbard Brook (in New Hampshire), and deciduous forests at

Coweeta (in North Carolina) ( Jones and Post, 2004 ). All of these factors

may limit the period of summer deÞcits in these sites, compared to

locations with less snow, warmer winter temperature, and evergre en

forest, such as the Alsea or Coyote study sites.

Temporal variation in climate also may have inßuenced the mag-

nitude and duration of summer streamßow deÞcits in Needle Branch

after the second harvest (2010Ð2017). Summer streamßow deÞcits in-

tensiÞed unexpectedly after Phase II of logging during the second

harvest at Needle Branch (2015Ð2017). Summer conditions were hotter

and drier in Phase II (2015Ð2017) compared to Phase I (2010Ð2013)

(see study site description). Controlling for plantation age, summer low

ßow deÞcits were greater under plantations relative to reference old-

growth forest during hotter, drier years, when summer streamßow was

relatively low ( Perry and Jones, 2017 ). Streamßow responses to

clearcutting of old-growth and establishment of Douglas-Þr plantati ons

(Andrews AND1 and AND2) varied signiÞcantly between dry and wet

periods ( Burt et al., 2015 ). The hotter, drier conditions in 2015 to 2017
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may have intensiÞed evapotranspiration in the remaining vegeta tion,

overwhelming any increases in moisture after logging of the lower

watershed in Needle Branch.

6.3. Implications for water quality and Þsh habitat

Persistent deÞcits in summer low ßows related to plantation forestry

have the potential to impact water quality and aquatic ecosystem

health. For example, maximum daily stream temperatures in Needle

Branch rose by 7Ð15 ¡C in the Þrst two years after clearcutting of ma-

ture/old forest, removal of riparian vegetation and instream wood, and

burning of slash in the 1960s ( Brown and Krygier, 1970 ). These stream

temperature increases occurred despite an increase in streamßow and

are similar to increases reported elsewhere (e.g., Johnson and Jones,

2000 ). In contrast, the second harvest in 2009 (of 43-to 53-yr-old

plantation) had little e ! ect on stream temperature ( Bladon et al., 2016 ).

The lack of a stream temperature response to the second harvest is

likely related to the riparian bu ! er (i.e., mean canopy closure over the

stream was 96% before the harvest and 89% after the harvest), the

relative post-harvest increase in daily streamßow we reported in this

study (50Ð180%), and the groundwater and hyporheic sources of

summer streamßow in the watershed ( Hale and McDonnell, 2016 ).

Salmonid Þsh biomass in Needle Branch appeared to have recovered

to the pre-treatment 1959Ð1965 levels prior to the second entry, and

late-summer total biomass of coastal cutthroat trout increased after

harvest of the 43- to 53-yr old plantation ( Bateman et al., 2018 ). The

reported 76% relative increases in summer streamßow between 2010

and 2014 and associated increases in stream perennial extent and

available habitat following the second harvest may partially exp lain the

increase in Þsh biomass after the second entry Phase I. However, it

remains uncertain why Þsh biomass recovered to original levels wh en

streamßow was reduced under the 40- to 53-yr-old forest stand. Some

models suggest a 25Ð50% reduction in Þsh habitat availability as a

result of decreased summer low ßow associated with regenerating

young stands ( Gronsdahl et al., 2019 ). Research at the Alsea Water-

sheds and elsewhere should continue to monitor Þsh response to

changing forest and stream conditions.

7. Conclusion

Streamßow from a 40- to 53-yr-old Douglas-Þr plantation in the

Alsea watershed in the Coast Range of Oregon was 25% lower on

average and 50% lower during the summer (June 1 to September 15),

relative to the reference watershed containing mature/old fore st. These

low ßow deÞcits were similar in magnitude to those observed under

similar-aged Douglas-Þr plantations in the Cascade Range of Oregon.

High evapotranspiration rates from Douglas-Þr plantations appear ed to

explain deÞcits from 40- to 50-yr-old forest plantations. Surprisingly,

contemporary forest practices (i.e., clearcut of 43- to 53-yr-old and 48-

to 58-yr-old plantations with riparian bu ! ers) had only a minor e ! ect

on the streamßow deÞcits, and by a few years after logging, summer

streamßow deÞcits were similar to those observed under 40- to 53-yr-

old plantations. High evapotranspiration from rapidly regeneratin g

vegetation, including planted Douglas-Þr, and from the residual for est

in the riparian bu ! er appeared to explain the persistence of streamßow

deÞcits despite nearly 100% clearcutting of the watershed. Low

streamßow deÞcits also were greater during warmer, drier years.

Results of this study indicate that contemporary forestry harvesting

practices, including 40- to 50-yr rotations of Douglas-Þr plantations

with riparian bu ! ers, may produce persistent low ßow deÞcits. Short-

term amelioration of these deÞcits after logging may partially exp lain

observed increases in Þsh biomass in Needle Branch; however, it re-

mains uncertain why Þsh biomass appeared to have recovered in the

40- to 53-yr-old forest stand to levels observed in 1958Ð1973. Further

work is needed to examine how intensively managed plantation forest s

and expected warmer, drier future conditions may inßuence summer

low streamßow and aquatic ecosystems.
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December 21, 2020      Via E-mail 
 
Matthias St. John, Executive Officer 
Jim Burke, Professional Geologist 
North Coast Regional Water Quality Control Board 
5550 Skylane Blvd Ste A 
Santa Rosa CA 95403-1072 
Matt.St.John@waterboards.ca.gov 
James.Burke@waterboards.ca.gov 
 
Re: Comments and Petition �5�H�J�D�U�G�L�Q�J���*�X�D�O�D�O�D���5�H�G�Z�R�R�G���7�L�P�E�H�U�����/�/�&�¶�V��

Failure to Comply With the General Waste Discharge Requirements for 
Discharges Related to Timber Harvest Activities On Non-Federal Lands in 
the North Coast Region for Timber Harvest Plan 1-20-150 MEN (Far North 
THP)  

 
Dear Messrs. St. John and Burke, 
 

On behalf of Friends of Gualala River ���³�)�2�*�5�´��, please accept and 
consider the following �F�R�P�P�H�Q�W�V���H�Y�D�O�X�D�W�L�Q�J���*�X�D�O�D�O�D���5�H�G�Z�R�R�G���7�L�P�E�H�U�����/�/�&�¶�V��
���³�*�5�7�´�����S�U�R�S�R�V�H�G���7�L�P�E�H�U���+�D�U�Y�H�V�W���3�O�D�Q��1-20-150 MEN ���³Far North �7�+�3�´�����D�Q�G��
�*�5�7�¶�V compliance with the North Coast R�H�J�L�R�Q�D�O���:�D�W�H�U���4�X�D�O�L�W�\���&�R�Q�W�U�R�O���%�R�D�U�G�¶�V��
���1�R�U�W�K���&�R�D�V�W���%�R�D�U�G�´�����*�H�Q�H�U�D�O���:�D�V�W�H���'�L�V�F�K�D�U�J�H���5�H�T�X�L�U�H�P�H�Q�W�V for Discharges 
Related to Timber Harvest Activities on Non-Federal Lands in the North Coast 
Region, Order No. R1-2004-�������������³�*�H�Q�H�U�D�O���:�'�5�V�´�������:�H���K�D�Y�H���F�D�U�H�I�X�O�O�\���U�H�Y�L�H�Z�H�G 
the Erosion Control Plan and Inspection Plan submitted by GRT. As submitted, 
the plans fail to comply with the General WDRs. In addition, FOGR retained Greg 
Kamman, PG, CHG, of Kamman Hydrology & Engineering, Inc. to prepare an 
estimate of sediment volume from existing and proposed road surfaces within the 
Far North THP as well as an estimate of sediment loading from appurtenant 
roads for the THP based on available studies and information provided in the 
THP. �0�U�����.�D�P�P�D�Q�¶�V��analysis is attached as Exhibit A.   
 

The Far North THP is located on the Little North Fork Gualala River. The 
Little North Fork Gualala River which flows south into the North Fork Gualala 
River, which in turn, discharges into the mainstem Gualala River. The entire 
Gualala River watershed is listed as impaired by sedimentation. 
https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/gualala
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_river/. The sedimentation issues within the Gualala River watershed have 
significantly degraded and continue to cause harm to the once thriving salmonid 
fishery in the watershed. In December 2001, the US Environmental Protection 
Agenc�\���S�U�H�S�D�U�H�G���D���7�R�W�D�O���0�D�[�L�P�X�P���'�D�L�O�\���/�R�D�G�����³�7�0�'�/�´�����D�G�G�U�H�V�V�L�Q�J���W�K�H��
sediment impairment in the Gualala River. The TMDL was based in significant 
part on the Technical Support Document ���³�7�6�'�´����prepared by staff of the 
Regional Board. The TSD estimated the highest sediment loads from the North 
Fork Gualala River. TSD, p. 98, Table 6.1. Relatedly, the TMDL shows that road 
density within the North Fork Gualala River drainage is the highest density in the 
entire Gualala River watershed �± 6.1 miles/square mile. TMDL, p. 14.  

 
The purpose of the Gualala River TMDL is to identify the total load of 

sediment that can be delivered to the Gualala River and its tributaries without 
causing exceedance of water quality standards, and to allocate the total load 
among the sources of sediment in the watershed. EPA established a TMDL of 
475 tons/mi2/yr (10 year average). TMDL, p. 16. As part of that TMDL, EPA 
establishes a waste load allocation for man-made sources totaling 95 tons/mi2/yr. 
Road related and skid trail surface erosion, in particular, are allocated 12 
tons/mi2/yr. The remaining TMDL is allocated to natural landslides and 
streambank erosion (385 tons/mi2/yr). The TMDL notes that �³�>�J�@iven that the 
current rate of erosion which is associated with roads, road maintenance and 
timber harvest practices is 840 tons/square mile/year, the [TMDL] analysis 
implies that for the Gualala watershed significant reductions in human induced 
erosion are needed to protect aquatic habitat and cold water fish.�´��Id. Despite the 
coordinated effort to prepare the TMDL and the passage of almost two decades 
since �W�K�H���7�0�'�/�¶�V���H�V�W�D�E�O�L�V�K�P�H�Q�W, the Regional Board has not adopted the TMDL 
as part of its Basin Plan, as required by Section 303(d) of the federal Clean 
Water Act. 33 U.S.C. § 1313(d)(2). 

 
Applying the typical road assumptions identified in the THP, Mr. Kamman 

estimates that current and proposed road related and skid trail surfaces within 
the Far North THP, not including appurtenant or connecting roads, are and will 
continue to emit 804 tons/mi2/yr. This substantial evidence provided by Mr. 
Kamman shows that the rate of sediment being discharged from the area within 
the Far North THP will exceed the loading allocation for road and skid trails 
surfaces and even the waste load allocation for all sources, as applied to the 
area of the proposed Far North THP, by more than 6,600 percent and 69 
percent, respectively. In addition to those significant sediment sources, Mr. 
Kamman separately calculated the annual sediment that likely is being 
discharged from the appurtenant and connecting roads identified for the THP. 
Based on information provided by the THP, he estimates an additional 510 tons 
per year of sediment are discharged from those appurtenant roads, over and 
above the sediment within the active Far North THP areas. As a result, GRT 
�F�D�Q�Q�R�W���E�H���D�O�O�R�Z�H�G���W�R���H�Q�U�R�O�O���L�Q���W�K�H���*�H�Q�H�U�D�O���:�'�5�V���E�H�F�D�X�V�H���W�K�H���F�R�P�S�D�Q�\�¶�V��
controllable sources within the THP are or will emit sediment from skid trails, 
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road surfaces, harvest areas, and within the Gualala River and its flood zone that 
�J�U�H�D�W�O�\���H�[�F�H�H�G���W�K�H���7�0�'�/�¶�V���V�H�G�L�P�H�Q�W���O�R�D�G���D�O�O�R�F�D�W�L�R�Qs. As a result, substantial 
evidence demonstrates that in implementing the Far North THP as currently 
designed, GRT will cause or contribute to violations of the applicable water 
quality objectives �I�R�U���Z�K�L�F�K���W�K�H���7�0�'�/�¶�V���O�R�D�G���D�O�O�R�F�D�W�L�R�Q���Z�D�V���G�H�Y�H�O�R�S�H�G���W�R���D�F�K�L�H�Y�H��
attainment. GRT falls far short of its burden to demonstrate that the Far North 
THP will not cause or contribute to ongoing violations of water quality 
requirements within the Little North Fork and the downstream portions of the 
Gualala River. 
 

In order to achieve the identified maximum daily load for the Gualala River 
watershed and to ensure the protection, indeed the continued existence, of 
salmonids in the watershed, the Regional Board must ensure that the 
requirements of the General WDR are vigorously implemented. In the absence of 
an implementation and action plan for the TMDL �± now almost two decades 
overdue �± the Regional Board must take steps to ensure that the status quo or 
even modest improvements on current conditions not be mistaken for the 
significant sediment reductions deemed the minimum necessary to meet the 
�%�D�V�L�Q���3�O�D�Q�¶�V���R�E�M�H�F�Wives and to adequately protect Coho and steelhead in the 
watershed. For the reasons discussed below, �*�5�7�¶�V���V�X�E�P�L�V�V�L�R�Q�V���G�R���Q�R�W���P�H�H�W��
the requirements of the General WDRs and fall far short of the necessary 
sediment reductions that would avoid contributing to the ongoing impairment of 
salmonids and their habitat in the Gualala River watershed.  

 
I. GRT�¶S APPLICATION TO ENROLL IN THE GENERAL WDRS MUST BE 

REJECTED BECAUSE THE THP FAILS TO MEET ALL OF THE 
CONDITIONS OF THE WDRS AND WILL CAUSE OR CONTRIBUTE TO 
VIOLATIONS OF WATER QUALITY REQUIREMENTS.  

 
A. The General WDRs  

 
The evidentiary burden is on GRT to provide evidence to the Regional 

Board establishing that the Far North THP meets each of the conditions of the 
�*�H�Q�H�U�D�O���:�'�5�V�����*�H�Q�H�U�D�O���:�'�5�V�����†���,�9���*�����³Notwithstanding any other provision of 
this Order, the burden is on the Discharger to demonstrate that each finding 
required for coverage under this general waste discharge requirements can be 
made, and that each and every term, eligibility criteria and condition has been 
�P�H�W�´�������7�K�H���5�H�J�L�R�Q�D�O���%�R�D�U�G�¶�V���(�[�H�F�X�W�L�Y�H���2�I�I�L�F�H�U�����³�(�2�´�����K�D�V���D���G�X�W�\���W�R���G�H�Q�\�����R�U��
rescind) the applicability of the General WDRs to a particular THP if the EO 
determines that �³�>�W�@�K�H��Project does not comply with any provision of these 
General WDRs; [or] The Project is reasonably likely to result or has resulted in a 
violation or exceedance of any applica�E�O�H���Z�D�W�H�U���T�X�D�O�L�W�\���U�H�T�X�L�U�H�P�H�Q�W���´���*�H�Q�H�U�D�O��
WDRs, § V.A.1 & 2.  
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Indeed, the General WDRs are automatically invalidated for a particular 
THP if an eligibility criterion is not met:  

 
Notwithstanding any other provision of this Order, no general waste 
discharge requirements coverage shall be valid unless each and 
every term, eligibility criteria and condition is met. 
 

General WDRs, § IV.G. Likewise, the EO has a duty to deny coverage when 
cumulative impacts and other water body specific risks and conditions are 
present. Id., §§§ III.C; V.A.4, V.A.5 & 8. 
 

The General WDRs include the following relevant prohibitions: 
 

2. Discharges shall not cause or threaten to cause pollution, 
contamination, or nuisance.  
3. Discharges shall not adversely impact human health or the 
environment or the beneficial uses of water set out in the Basin 
Plan.  

 �«  
5. Discharges are authorized only where they do not cause or 
contribute to a violation or exceedance of applicable water quality 
requirements and are controlled through implementation of 
appropriate project design and management measures for 
prevention and minimization of waste discharges. 

 
General WDRs, § III.A.  
 

�7�K�H���W�H�U�P���³�Z�D�W�H�U���T�X�D�O�L�W�\���U�H�T�X�L�U�H�P�H�Q�W�V�´���L�V���Y�H�U�\���E�U�R�D�G�� 
 

�³�:�D�W�H�U���4�X�D�O�L�W�\���5�H�T�X�L�U�H�P�H�Q�W�V�´���P�H�D�Q�V���D���Z�D�W�H�U���T�X�D�O�L�W�\���R�E�M�H�F�W�L�Y�H��
(narrative or numeric), prohibition, TMDL implementation plan, 
policy, or other requirement contained in a water quality control 
plan adopted by the Regional Board and approved by the State 
Water Board, and all other applicable plans or policies adopted by 
the Regional Board or State Water Board, including, but not limited 
to, the State Water Board Resolution No. 68-16, Statement of 
Policy with Respect to Maintaining High Quality Waters in 
California.  

 
General WDRs, § I.L.  
 

The General WDRs require the applicant to submit an Erosion Control 
Plan as part of its application. Id., § III.C.1.a. The applicant also must submit an 
Inspection Plan and Reporting Program. Id., §§ III.C.3; III.F. These technical 
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reports may be submitted as a separate section of their THP. Id., § III.C.1. GRT 
has submitted these plans as part of Section V of the Far North THP.  
 

The core of the General WDRs is the preparation of the Erosion Control 
Plan by the THP applicant. �³�µ�(�U�R�V�L�R�Q���&�R�Q�W�U�R�O���3�O�D�Q�¶���P�H�D�Q�V���D���S�O�D�Q���G�H�V�L�J�Q�H�G���D�Q�G��
implemented to prevent and minimize the discharge of sediment to waters of the 
state in violation of applicable water quality requirements or other conditions of 
�W�K�L�V���2�U�G�H�U���´��General WDRs, § I.C. The Erosion Control Plan, 
 

shall be developed and implemented to prevent and minimize the 
discharge or threatened discharge of sediment from controllable 
sediment discharge sources into waters of the state in violate [sic] 
an applicable water quality requirement or other provision of this 
Order. 

 
General WDRs, § III.C.1.a.  
 

�7�K�H���F�R�Q�W�H�Q�W�V���R�I���D�Q���(�&�3���P�X�V�W���L�Q�F�O�X�G�H���³�D����An inventory of all controllable 
sediment discharge sources within the Project area, and, b. A time schedule, 
which must be during coverage under General WDRs, for implementation of 
�S�U�H�Y�H�Q�W�L�R�Q���D�Q�G���P�L�Q�L�P�L�]�D�W�L�R�Q���P�D�Q�D�J�H�P�H�Q�W���P�H�D�V�X�U�H�V���´��Id�������†���,�,�,���'���������³The on-the-
ground inventory of controllable sediment discharge sources will be used to 
identify the existing or threatened controllable sediment discharge sources within 
the Project area and provide a time schedule for implementation of prevention 
�D�Q�G���P�L�Q�L�P�L�]�D�W�L�R�Q���P�D�Q�D�J�H�P�H�Q�W���P�H�D�V�X�U�H�V���´��Id., § III.D.2. The method or model 
�X�V�H�G���W�R���S�U�H�S�D�U�H���W�K�H���L�Q�Y�H�Q�W�R�U�\���P�X�V�W���E�H���R�I���³demonstrated effectiveness and 
applicability for the specific sediment discharge sources in the Project area to 
�D�W�W�D�L�Q���F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���D�S�S�O�L�F�D�E�O�H���Z�D�W�H�U���T�X�D�O�L�W�\���U�H�T�X�L�U�H�P�H�Q�W�V���´��Id. Site evaluations 
�D�U�H���U�H�T�X�L�U�H�G���³�W�R���I�X�O�O�\���D�V�V�H�V�V���R�Q-the-ground conditions and to facilitate the 
detection of threatened or existing contr�R�O�O�D�E�O�H���V�H�G�L�P�H�Q�W���G�L�V�F�K�D�U�J�H���V�R�X�U�F�H�V���´�� 
 

�7�K�H���(�&�3���P�X�V�W���L�Q�F�O�X�G�H���D���P�D�S���³showing the Project boundary and location 
�R�I���D�O�O���L�Q�Y�H�Q�W�R�U�L�H�G���F�R�Q�W�U�R�O�O�D�E�O�H���V�H�G�L�P�H�Q�W���G�L�V�F�K�D�U�J�H���V�R�X�U�F�H�V�«���´��Id., § III.D.2.b.  
�³The ECP shall include but is not limited to, a map clearly showing the location(s) 
of the site(s) that could discharge sediment, site specific designs and/or 
management measures to prevent and minimize the discharge of sediment, and 
a time schedule for implementation of site specific designs and/or management 
�P�H�D�V�X�U�H�V���´��Id., § I.C. �7�K�H���(�&�3���D�O�V�R���P�X�V�W���L�Q�F�O�X�G�H���³�>�D�@�Q���H�V�W�L�P�D�W�H���R�I���W�K�H���V�H�G�L�P�H�Q�W��
volume and the relative potential for sediment delivery from each inventoried 
�V�L�W�H���´��Id. § III.D.2.b. 
 

The General �:�'�5�V���G�H�I�L�Q�H�V���³�F�R�Q�W�U�R�O�O�D�E�O�H���V�H�G�L�P�H�Q�W���G�L�V�F�K�D�U�J�H���V�R�X�U�F�H�V�´���D�V��
follows: 
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�³�&�R�Q�W�U�R�O�O�D�E�O�H���V�H�G�L�P�H�Q�W���G�L�V�F�K�D�U�J�H���V�R�X�U�F�H�´���P�H�D�Q�V���V�L�W�H�V���R�U���O�R�F�D�W�L�R�Q�V�����E�R�W�K��
existing and those created by proposed timber harvest activities, within the 
Project area that meet all the following conditions:  
 

1.  is discharging or has the potential to discharge sediment to waters of 
the state in violation of applicable water quality requirements or other 
provisions of these General WDRs,  

2.  was caused or affected by human activity, and  
3.  may feasibly and reasonably respond to prevention and minimization 

management measures.  
 
General WDRs, § I.A.  
 

In terms of the requirement that a controllable source includes those that 
�³�P�D�\���I�H�D�V�L�E�O�\���D�Q�G���U�H�D�V�R�Q�D�E�O�\���U�H�V�S�R�Q�G���W�R���S�U�H�Y�H�Q�W�L�R�Q���D�Q�G���P�L�Q�L�P�L�]�D�W�L�R�Q��
ma�Q�D�J�H�P�H�Q�W���P�H�D�V�X�U�H�V���´���W�K�H���:�'�5�V���G�H�I�L�Q�H���E�R�W�K���S�U�H�Y�H�Q�W�L�R�Q���D�Q�G���P�L�Q�L�P�L�]�D�W�L�R�Q����
�³�µ�3�U�H�Y�H�Q�W�L�R�Q�¶���P�H�D�Q�V���W�K�H���3�U�R�M�H�F�W���K�D�V���E�H�H�Q���G�H�V�L�J�Q�H�G���W�R���S�U�H�Y�H�Q�W���W�K�H���G�L�V�F�K�D�U�J�H���R�U��
threatened discharge of sediment waste through the use of all feasible and 
reasonable project design, timing �D�Q�G���V�H�G�L�P�H�Q�W���F�R�Q�W�U�R�O���S�U�D�F�W�L�F�H�V���´��General 
WDRs, § �,���*�����³�µ�0�L�Q�L�P�L�]�D�W�L�R�Q�¶���P�H�D�Q�V���W�K�H���W�U�H�D�W�P�H�Q�W���R�I���W�K�H���G�L�V�F�K�D�U�J�H���R�U���W�K�U�H�D�W�H�Q�H�G��
�G�L�V�F�K�D�U�J�H���R�I���V�H�G�L�P�H�Q�W���W�K�D�W���F�D�Q�Q�R�W���E�H���S�U�H�Y�H�Q�W�H�G���G�X�U�L�Q�J���G�H�V�L�J�Q���R�I���W�K�H���3�U�R�M�H�F�W���´��Id., 
§ I.D.  

 
B. GRT has failed to identify all controllable sediment sources and 

provides an incomplete estimate of sediment loading from site.  

The key requirements of the General WDRs include inventorying all of the 
controllable sediment sources associated with the THP, producing sediment 
volume estimates for each of those sources, and ensuring they are inspected 
and monitored. The Far North THP fails to comply with these fundamental 
components of the General WDRs.  

 
T�K�H���(�&�3�¶�V���L�Q�Y�H�Q�W�R�U�\���R�I���F�R�Q�W�U�R�O�O�D�E�O�H���V�H�G�L�P�H�Q�W���V�R�X�U�F�H�V���I�D�L�O�V���W�R���L�Q�F�O�X�G�H��

almost all of the roads in the THP project area. These features are omitted even 
where they have been treated or fitted with sediment best management practices 
intended to minimize sediment discharges from these features. Wherever in the 
watershed a sediment management practice has been or will be implemented on 
a road, skid trail or other feature of the THP, by definition, that location is a 
controllable sediment source that must be identified, mapped, and for which an 
estimate of sediment loads must be prepared. Because the ECP for the Far 
North THP ignores the vast majority of chronic sediment sources in the 
watershed, the ECP does not comply with the General WDRs and the Far North 
THP application must be rejected.    
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Under the General WDRs, a controllable sediment source is not limited to 
currently uncontrolled sources that need to be addressed. General WDRs, § I.A. 
A controllable sediment source also includes existing sources that the applicant 
believes are adequately addressed. Id. A controllable sediment source also 
includes future potential sources proposed by the THP itself. Id. The General 
WDRs set forth three criteria for identifying controllable sediment sources. First, if 
�D���O�R�F�D�W�L�R�Q���³�L�V���G�L�V�F�K�D�U�J�L�Q�J���R�U��has the potential to discharge sediment to waters of 
the state in violation of applicable water quality requirements or other provisions 
�R�I���W�K�H�V�H���*�H�Q�H�U�D�O���:�'�5�V�«���´��Id., § I.A(1) (emphasis added). Second, the sediment 
�V�R�X�U�F�H���³�Z�D�V���F�D�X�V�H�G���R�U���D�I�I�H�F�W�H�G���E�\���K�X�P�D�Q���D�F�W�L�Y�L�W�\�«���´ Id., § I.A(2). A road or skid 
trail obviously is the result �R�I���K�X�P�D�Q���D�F�W�L�Y�L�W�\�����7�K�L�U�G�����W�K�H���V�H�G�L�P�H�Q�W���V�R�X�U�F�H���³�P�D�\��
feasibly and reasonably respond to prevention and minimization management 
�P�H�D�V�X�U�H�V���´��Id., § I.A(3). Where management practices have been applied to a 
road, skid trail or other potential source, by definition that source not only may, 
but does feasibly and reasonably respond to prevention and minimization 
management measures.  

 
By definition, any feature within the THP project area, including but not 

limited to any proposed and existing road, skid trail, logging area, logging deck, 
or area where heavy equipment will be operated, that requires the 
implementation of any best management practice is, by definition, a controllable 
source that has the potential to discharge sediment to the waters of the State. 
�*�L�Y�H�Q���W�K�H���5�H�J�L�R�Q�D�O���%�R�D�U�G�¶�V���G�H�W�H�U�P�L�Q�D�W�L�R�Q���W�K�D�W���W�K�H���H�Q�W�L�U�H���*�X�D�O�D�O�D���5�L�Y�H�U��
watershed is impaired by sediment, any sediment discharge may contribute to a 
violation of a water quality requirement. All of these controllable sediment 
sources need to be inventoried, identified by the applicant on the map and 
included in the sediment load analysis. General WDRs, § III.D.1 (ECP must 
�L�Q�F�O�X�G�H���³�D����An inventory of all controllable sediment discharge sources within the 
�3�U�R�M�H�F�W���D�U�H�D�´���� 
 

The ECP submitted for the Far North THP limits its sediment loading 
estimate by only considering sediment sources involving a risk of failure or 
obvious problems at only nine discrete locations within the THP area. THP, pp. 
259-263. Sites of potential failure or obvious excessive sediment are important to 
the sediment source analysis. However, by only including sites that involve 
potential failures or excessive erosion, the ECP ignores other chronic sources 
within the Project area, including road surfaces, skid trails, landings, and harvest 
areas. For example, the nine sites discussed in the ERP are a small fraction of 
the long list of watercourse crossings and ditch relief culverts identified in Section 
2 of the THP. THP, pp. 71-96. In order to comply with the General WDR 
requirements for preparing an ECP, the applicant must inventory all of the 
controllable sources within the THP area, including roads, trails, landing and 
other features to which management practices have been applied. General 
WDRs, § I.C. For each of these sources, the ECP must estimate the volume of 
sediment that would still be discharging to the nearest watercourse. Id. § 
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III.D.2.b. Estimating these sediment volumes, even with the application of best 
�P�D�Q�D�J�H�P�H�Q�W���S�U�D�F�W�L�F�H�V�����L�V���F�U�L�W�L�F�D�O���W�R���W�K�H���5�H�J�L�R�Q�D�O���%�R�D�U�G�¶�V���H�Y�D�O�X�D�W�L�R�Q���R�I���Z�K�H�W�K�H�U��
the applicant has met its burden of demonstrating that the sediment emissions 
from the proposed THP will not cause or contribute to an exceedance of any 
water quality requirement, especially on a cumulative watershed basis. The Little 
North Fork is within the Gualala River watershed which is identified as impaired 
by excessive sedimentation, the evaluation of sediment loadings from specific 
THP areas even with the implementation of best management practices is 
essential to making a reasoned determination regarding cumulative watershed 
�L�P�S�D�F�W�V���D�Q�G���Z�K�H�W�K�H�U���D�G�G�L�W�L�R�Q�D�O���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V�����O�L�P�L�W�D�W�L�R�Q�V���L�Q���W�K�H���7�+�3�¶�V��
extent, or a denial of the THP must be required by the Regional Board to ensure 
compliance with the water quality requirements. 
 

In the context of the Little North Fork of the Gualala River, which is part of 
the Gualala �5�L�Y�H�U�¶�V���O�L�V�W�L�Q�J���E�\���W�K�H���5�H�J�L�R�Q�D�O���%�R�D�U�G���D�V���L�P�S�D�L�U�H�G���E�\���V�H�G�L�P�H�Q�W�D�W�L�R�Q����
any contribution of sediment to the stream may contribute to that ongoing 
impairment. See THP, p. 139; 2014 and 2016 California 303(d) List of Water 
Quality Limited Segments (Category 5) (Oct. 3, 2017) 
(https://www.waterboards.ca.gov/water_issues/programs/tmdl/2014_16state_ir_r
eports/category5_report.shtml�������³�,�P�S�D�L�U�H�G���:�D�W�H�U�V���/�L�V�W�´��. In terms of road 
upgrades in the Gualala River watershed, �³�>�W�@�K�H���7�0�'�/���F�D�O�O�V���I�R�U���V�H�G�L�P�H�Q�W��
discharge reductions from road-related sources by 95% and timber harvest-
related sources by 86%.�´���7�R�W�D�O���0�D�[�L�P�X�P���'�D�L�O�\���/�R�D�G���3�U�R�J�U�H�V�V���5�H�S�R�U�W�����*�X�D�O�D�O�D��
River Sediment TMDL (Sept. 2013) 
(https://www.waterboards.ca.gov/about_us/performance_report_1213/plan_asse
ss/docs/fy1213/11112_r1_gualalariver_sediments.pdf); see TMDL, p. 17. 
Notably, the THP does not list the Gualala River TMDL as one of the documents 
consulted in the assessment of cumulative impacts to watershed resources. See 
THP, pp. 151-52 
 

There are about 3.7 miles of roads within the THP boundary depicted in 
the plan. There are about 10.6 miles of additional unpaved appurtenant logging 
roads extending from the THP boundary to Fish Rock Road and Old Stage Road 
that are proposed for log hauling. Numerous stream crossings throughout the 
road network will result in discharge of some amount of sediment, especially from 
the road surfaces within the road approaches to these crossings. See THP, pp. 
71-96; FPR Rule, § 895.1 ���³the portion of the Logging Road surface that drains 
overland water flow to �W�K�H���:�D�W�H�U�F�R�X�U�V�H���F�U�R�V�V�L�Q�J�´�������(�Y�H�Q���Z�L�W�K���W�K�H���S�U�R�S�H�U��
implementation of best management practices, the road approaches will not 
completely eliminate sediment discharges. Even where a road is upgraded, some 
�D�P�R�X�Q�W���R�I���V�H�G�L�P�H�Q�W���Z�L�O�O���V�W�L�O�O���U�H�D�F�K���D���Z�D�W�H�U�F�R�X�U�V�H�����³�2�Q���X�S�J�U�D�G�H�G���U�R�D�G�V���L�W���L�V��
typically 0.2 cubic feet per square foot of road per decade for the portion 
���W�\�S�L�F�D�O�O�\�������������W�K�D�W���K�D�V���E�H�H�Q���G�L�V�F�R�Q�Q�H�F�W�H�G���´��THP No. 1-19-00098 MEN (Elk), 
sec. 5, p. 261 (excerpt attached hereto as Exhibit B). See also THP No. 1-18-095 
MEN (Little), sec. 5, p. 100.2 & 240 (excerpt attached hereto as Exhibit C). The 
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erosion rate of 0.2 cubic feet per square foot per decade figure is derived by 
Weaver, et al., Upslope Erosion Inventory And Sediment Control Guidance, p. X-
34 (March 2006), which provides annual erosion rates of 0.03 feet per year (ft/yr) 
from native surfaced (unimproved, dirt) roads and 0.02 ft/yr from rock surfaced 
roads. Consequently, an equivalent amount of sediment is not prevented from 
reaching, and thus will reach, watercourses. 

 
Hydrologist and Professional Geologist Greg Kamman of Kamman 

Hydrology & Engineering, Inc., has reviewed the Far North THP and prepared a 
calculation of the estimated loading of sediment from the roads within the THP 
area. Kamman Hydrology & Engineering, Inc. Comments (November 20, 2020) 
���³�.�D�P�P�D�Q���&�R�P�P�H�Q�W�V�´�������D�W�W�D�F�K�H�G���D�V���(�[�K�L�E�L�W���$�������0�U�����.�D�P�P�D�Q���E�D�V�H�V���K�L�V���U�H�Y�L�H�Z��
on the guidance provided by Weaver, et al. and the typical road conditions 
identified in prior THPs prepared by GRT. Applying the typical figure to the 
estimated length of roads in the Far North THP that would not be disconnected 
from watercourses produces a sediment load from upgraded roads of 
approximately 804 tons/mi2/year. Kamman Comments, p. 2. Mr. Kamman 
estimates an additional 510 tons per year of sediment that is being delivered by 
appurtenant and connecting roads that will be used to execute the Far North 
THP. Id. These estimates demonstrate that these road sources are significant 
and, by definition, they are controllable given that measures are being applied to 
them already.  

 
�,�W���L�V���L�P�S�R�U�W�D�Q�W���W�R���E�H�D�U���L�Q���P�L�Q�G���W�K�D�W���0�U�����.�D�P�P�D�Q�¶�V���H�V�W�L�P�D�W�H���L�V���I�R�U���U�R�D�G��

related surface erosion only. It does not include the many other sediment 
sources that timber harvesting generates and that are inventoried for purposes of 
establishing sediment TMDLs for sediment-impaired waterbodies, including road 
related landslides, road-stream crossing failures, road related gullying, and other 
harvest related delivery. 

 
The significance of these estimated sediment loadings from the Far North 

THP to the sediment-impaired Gualala River watershed is demonstrated by 
comparing the estimated Far North THP road sediment discharge rate to the 
Gualala River sediment TMDL and the waste load allocation for road surface 
�H�U�R�V�L�R�Q���S�X�E�O�L�V�K�H�G���E�\���(�3�$�����7�K�H���7�0�'�/�V���D�Q�G���:�D�V�W�H���/�R�D�G���$�O�O�R�F�D�W�L�R�Q�V�����³�:�/�$�V�´����
developed for numerous North Coast watersheds vary based on the natural 
background levels of sediment. 
https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/gualala
_river/110707/gualalafinaltmdl.pdf. EPA has established a total sediment TMDL 
for the Gualala River of 475 tons/mi2/year. The TMDL allocates a total 95 
tons/mi2/yr to man-made sediment sources. Of that maximum load, only 12 
tons/mi2/year is allocated to sediment from road and skid trail surfaces. Mr. 
�.�D�P�P�D�Q�¶�V estimated rate of sedimentation of 804 tons/mi2/year from the road 
surfaces within the boundaries of the Far North THP exceeds by over 69 percent 
the 475 tons/mi2/year sediment TMDL for all sources in the Gualala River 
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watershed. The 804 tons/mi2/year of sediment from the Far North THP�¶�V���U�R�D�G��
surfaces dwarfs the load allocation for road and skid trail surfaces established for 
the Gualala River, exceeding the 12 tons/mi2/year by more than 6,600 percent.  

 
�0�U�����.�D�P�P�D�Q�¶�V���H�V�W�L�P�D�W�H���L�V���E�D�V�H�G���R�Q���W�\�S�L�F�D�O���F�R�Q�G�L�W�L�R�Q�V���D�F�N�Q�R�Z�O�H�G�J�H�G���L�Q��

Weaver, et al. and prior THPs and ECPs. Under the General WDRs, it is neither 
�)�2�*�5�¶�V���Q�R�U���0�U�����.�D�P�P�D�Q�¶�V���E�X�U�G�H�Q���W�R���G�H�P�R�Q�V�W�U�D�W�H���W�K�D�W���W�K�H��Far North THP will 
not cause or contribute to violations of water quality requirements. That burden 
�O�L�H�V���I�L�U�P�O�\���R�Q���W�K�H���D�S�S�O�L�F�D�Q�W�¶�V���V�K�R�X�O�G�H�U�V����General WDRs, § IV.G.  

 
�1�H�Y�H�U�W�K�H�O�H�V�V�����0�U�����.�D�P�P�D�Q�¶�V���D�Q�D�O�\�V�L�V���H�V�W�D�E�O�L�V�K�H�V���W�K�D�W���W�K�H��Far North 

THP�¶�V���U�R�D�G�V�����E�\���W�K�H�P�V�H�O�Y�H�V�����U�H�S�U�H�V�H�Q�W���D���V�H�U�L�R�X�V���W�K�U�H�D�W���W�R���F�R�Q�W�U�L�E�X�W�H���W�R���W�K�H��
existing sediment impairment of the Gualala River and the related adverse 
impacts to salmonids. His analysis also demonstrates the importance of including 
these controllable sediment sources in the inventory and sediment loading 
estimates in the erosion control plan in order for the Regional Board to be in a 
position to make a rational decision regarding the threat of sediment 
contributions in this impaired watershed. Absent a comprehensive erosion and 
sediment loading analysis by the applicant, the Regional Board cannot support a 
�I�L�Q�G�L�Q�J���W�K�D�W���W�K�H���D�S�S�O�L�F�D�Q�W���K�D�V���H�L�W�K�H�U���F�R�P�S�O�L�H�G���Z�L�W�K���W�K�H���*�H�Q�H�U�D�O���:�'�5�¶�V���(�&�3��
requirement or demonstrated that the Far North THP will not contribute to 
violations of water quality requirements applicable to sedimentation.  

  
By not including all of the controllable sediment sources that exist or would 

�E�H���D�G�G�H�G���E�\���W�K�H���7�+�3�����W�K�H���D�S�S�O�L�F�D�Q�W���K�D�V���I�D�L�O�H�G���W�R���F�R�P�S�O�\���Z�L�W�K���W�K�H���*�H�Q�H�U�D�O���:�'�5�V�¶��
ECP requirement. As a result, the Regional Board must deny any forthcoming 
application for the THP to enroll in the General WDRs. 
 

C. The Regional Board Cannot Approve the Application Because the 
Applicant Fails to Demonstrate That Discharges of Sediment 
From Site Will Not Cause or Contribute to a Violation of an 
Applicable Water Quality Requirement. 

 
The General WDRs require an applicant to demonstrate that their 

proposed THP will not �³�U�H�D�V�R�Q�D�E�O�\���O�L�N�H�O�\�´��result in a violation or exceedance of 
�D�Q�\���D�S�S�O�L�F�D�E�O�H���Z�D�W�H�U���T�X�D�O�L�W�\���U�H�T�X�L�U�H�P�H�Q�W���´���*�H�Q�H�U�D�O���:�'�5�V�����†���9���$�������	���������$�V���Q�R�W�H�G��
�D�E�R�Y�H�����´�Z�D�W�H�U���T�X�D�O�L�W�\���U�H�T�X�L�U�H�P�H�Q�W�V�´���D�V���G�H�I�L�Q�H�G���E�\���W�K�H���*�H�Q�H�U�D�O���:�'�5�V�����L�Q�F�O�X�G�H�V��
any Basin Plan water quality objective, State Water Board Resolution No. 68-16, 
Statement of Policy with Respect to Maintaining High Quality Waters in 
California, and any Basin Plan policy, including the State B�R�D�U�G�¶�V���1�R�Q�S�R�L�Q�W��
Source Policy. The critical water quality objectives relevant to the Far North THP 
include narrative and numeric objectives related to sediment pollution in the 
Gualala �5�L�Y�H�U���Z�D�W�H�U�V�K�H�G�����W�K�H���%�D�V�L�Q���3�O�D�Q�¶�V���W�X�U�E�L�G�L�W�\���R�E�M�H�F�W�L�Y�H�����D�Q�G���W�K�H��
temperature objectives.  
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�1�H�L�W�K�H�U���W�K�H���7�+�3�¶�V���P�H�Q�W�L�R�Q���R�I���F�X�P�X�O�D�W�L�Y�H���L�P�S�D�F�W�V���Q�R�U���W�K�H���(�&�3���G�L�V�F�X�V�V���R�U��
�G�H�P�R�Q�V�W�U�D�W�H���K�R�Z���W�K�H���7�+�3�¶�V���F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���W�K�H���)�R�U�H�V�W���3�U�D�F�W�L�F�H���5�X�O�H�V���D�Q�G���W�K�H��
identified management measures will avoid contributing to the existing sediment 
impairment in the Gualala River watershed. The generalized discussion of 
various best management practices identified by the Forest Practice Rules does 
not explain how compliance with those best management practice rules 
demonstrates that the THP area will not nevertheless emit sediment or increase 
�Z�D�W�H�U���W�H�P�S�H�U�D�W�X�U�H�V���W�R���D�Q���H�[�W�H�Q�W���W�K�D�W���F�R�Q�W�U�L�E�X�W�H�V���W�R���W�K�H���U�L�Y�H�U�¶�V���L�P�S�D�L�U�P�H�Q�W����
Pursuant to CEQA, mitigation measures cannot be used to avoid assessing 
�Z�K�H�W�K�H�U���W�K�H���S�U�R�M�H�F�W�¶�V���L�P�S�D�F�W�V���Z�L�O�O���E�H���V�L�J�Q�L�I�L�F�D�Q�W����San Joaquin Raptor Rescue 
Center v. County of Merced (2007) 149 Cal.App.4th 645, 663. This axiom is even 
more true when implementing the General WDRs. The baseline for CEQA is less 
stringent than the requirements established by the General WDRs. Whereas 
CEQA requires mitigations to maintain the status quo, the General WDRs require 
that the THP not contribute to violations of water quality objectives as well as, for 
example, the High Quality Waters Policy. Because the Gualala River already is 
impaired, the General �:�'�5�V�¶���U�H�T�X�L�U�H�P�H�Q�W�V���D�U�H���P�R�U�H���V�W�U�L�Q�J�H�Q�W���W�K�D�Q���V�L�P�S�O�\��
maintaining the status quo. The THP must show that the effects of sediment 
discharges and temperature affects in its area will not contribute to any 
exceedances of the water quality objectives and, as discussed below, the highest 
water quality achieved in the Little North Fork and downstream Gualala River 
watershed since 1968. In addition, the Board must ensure that the ECP comports 
w�L�W�K���W�K�H���U�H�T�X�L�U�H�P�H�Q�W�V���R�I���W�K�H���6�W�D�W�H���%�R�D�U�G�¶�V���1�R�Q�S�R�L�Q�W���6�R�X�U�F�H���3�R�O�L�F�\���� 

 
�7�K�H���S�U�H�V�H�Q�F�H���R�I���(�3�$�¶�V���7�0�'�/���I�R�U���W�K�H���*�X�D�O�D�O�D���5�L�Y�H�U���S�U�R�Y�L�G�H�V���D���F�O�H�D�U��

�Q�X�P�H�U�L�F���W�K�U�H�V�K�R�O�G���Z�K�L�F�K���W�K�H���5�H�J�L�R�Q�D�O���%�R�D�U�G���P�X�V�W���D�S�S�O�\���Z�K�H�Q���F�R�Q�V�L�G�H�U�L�Q�J���*�5�7�¶�V��
�F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���W�K�H���*�H�Q�H�U�D�O���:�'�5�V�¶���Z�D�W�H�U���T�X�D�O�Lty requirements. EPA has 
identified a TMDL of 475 tons/mi2/yr. That is the sediment rate determined by 
�(�3�$���E�D�V�H�G���R�Q���W�K�H���5�H�J�L�R�Q�D�O���%�R�D�U�G�¶�V���W�H�F�K�Q�L�F�D�O���V�X�S�S�R�U�W���G�R�F�X�P�H�Q�W���Z�K�L�F�K���P�X�V�W���E�H��
attained throughout the Gualala River watershed in order to prevent any 
exceedances of the water quality standards relating to sedimentation. TMDL, p. 
���������7�K�H���7�0�'�/���L�V���V�X�E�V�W�D�Q�W�L�D�O���H�Y�L�G�H�Q�F�H���W�K�D�W�����G�H�V�S�L�W�H���W�K�H���5�H�J�L�R�Q�D�O���%�R�D�U�G�¶�V���R�Q�J�R�L�Q�J��
failure to comply with its duty under 33 U.S.C. § 1313(d)(2) to adopt the TMDL as 
part of its Basin Plan, including an implementation plan as required by Water 
Code § 13242, the Far North THP at a minimum is contributing to the cumulative 
�Z�D�W�H�U�V�K�H�G���L�P�S�D�F�W�V���I�U�R�P���V�H�G�L�P�H�Q�W�D�W�L�R�Q���L�Q���W�K�H���*�X�D�O�D�O�D���5�L�Y�H�U�����0�U�����.�D�P�P�D�Q�¶�V��
report, applying the upgraded road erosion rates established by Weaver, et al. 
and acknowledged by prior THPs, as well as conservative erosion rates to roads 
in the THP, estimates a sediment loading rate of 804 tons/mi2/yr from those 
controllable sources. Kamman Report, p. 9. Because none of those controllable 
sources are proposed to be altered by the THP, that estimated sediment loading 
will continue to occur every year. That rate of sediment emissions from this one 
THP area exceeds the 475 tons/mi2/yr TMDL for all sediment sources by 69 
percent. See TMDL, p. 16. The estimated loading exceeds the load allocation for 
roads and skid trails by greater than 6,600 percent. Id., p. 17. Indeed, that 
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ongoing rate of sediment discharges from the Far North THP area is essentially 
the same as the background rate of 840 tons/mi2/yr associated with roads and 
logging that the TMDL shows has contributed to the significant impairments in 
the Gualala River watershed. TMDL, p. 17. 

 
�,�W���L�V���Q�H�L�W�K�H�U���)�2�*�5�¶�V���Q�R�U���W�K�H���5�H�J�L�R�Q�D�O���%�R�D�U�G�¶�V���E�X�U�G�H�Q���W�R���S�U�R�G�X�F�H���W�K�H��

evidence necessary for GRT to demonstrate compliance with the General WDRs. 
It is the burden of GRT to demonstrate that the sediment discharges associated 
with the Far North THP will not cause or contribute to a violation of any water 
quality requirements. The water quality requirements include the Basin Plan 
objectives that the TMDL is designed specifically to restore in the Gualala River 
watershed. Neither the THP nor the ECP demonstrates that the Far North THP 
�Z�L�O�O���Q�R�W���F�R�Q�W�U�L�E�X�W�H���W�R���H�[�F�H�H�G�D�Q�F�H�V���R�I���W�K�H���%�D�V�L�Q���3�O�D�Q�¶�V���Q�D�U�U�D�W�L�Y�H���D�Q�G���Q�X�P�H�U�L�F��
objectives relating to sediment in the Gualala River watershed. Rather than 
resolve that question, the THP merely evaluates its implementation of the 
measures required by the Forest Practice Rules rather than whether the ensuing 
levels of sediment will contribute to �W�K�H���U�L�Y�H�U�¶�V���H�[�L�V�W�L�Q�J���L�P�S�D�L�U�P�H�Q�W. See THP, pp. 
133-48. Existing sediment levels already are �H�[�F�H�H�G�L�Q�J���W�K�H���%�D�V�L�Q���3�O�D�Q�¶�V��
narrative standards and failing to protect fisheries in the Gualala River 
watershed. See Impaired Waters List. Even a slight addition to these impairing 
levels goes well beyond a contribution. In order not to contribute to the existing 
violations of water quality objectives�����W�K�H���7�+�3�¶�V���V�H�G�L�P�H�Q�W���G�L�V�F�K�D�U�J�H�V���Z�R�X�O�G���K�D�Y�H��
to significantly decrease  from existing conditions and approach levels consistent 
�Z�L�W�K���(�3�$�¶�V���7�0�'�/. The applicant does not provide any reasoned analysis or 
discussion that would establish any such sediment reductions from the THP 
area. �2�Q���W�K�H���F�R�Q�W�U�D�U�\�����0�U�����.�D�P�P�D�Q�¶�V���D�Q�D�O�\�V�L�V���V�K�R�Z�V���W�K�D�W���W�K�H���7�+�3���D�U�H�D���G�R�H�V���Q�R�W��
come close to achieving the requisite sediment reductions consistent with 
restoring the river and achieving water quality requirements. 

 
Nor does the THP contain an explanation of how the Far North THP will 

avoid contributing to existing cumulative watershed impacts from excessive 
sedimentation in the Gualala River watershed. In particular, section 4 of the THP 
and its purported discussion of �W�K�H���7�+�3�¶�V���F�X�P�X�O�D�W�L�Y�H���Z�D�W�H�U�V�Ked effects does not 
provide a cogent explanation of how the THP, including the implementation of 
various measures and logging restrictions set forth in the Forest Practices Rules, 
will not cause any significant impacts based on the current water quality 
conditions. Nor does Section 4 make the more stringent showing that the THP 
would not contribute to existing violations of the Basin Plan objectives.  

 
First, Section 4 does not mention that the Gualala River watershed is 

identified as impaired for sediment and temperature. There is no reasonable way 
a cumulative impact assessment of watershed effects could be sufficient without 
explaining how the THP and its associated road�¶�V���V�H�G�L�P�H�Q�W���O�R�D�G�L�Q�J��compares to 
an adopted TMDL for the watershed. 
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Second, the THP arbitrarily focuses on the Doty Creek watershed 
planning area. THP, p. 154; 240-41 (map). This focus on the immediate 
subwatershed rather than all of the reaches that would be affected by the THPs 
existing and future sediment discharges fails to address all of the cumulative 
impacts that are attributable to the THP area and whether the sediment releases 
are causing or contributing to exceedances of water quality objectives and 
impairment of beneficial uses. Whether this is sufficient for FPR purposes or not, 
it is not consistent with appli�F�D�Q�W�¶�V���E�X�U�G�H�Q���X�Q�G�H�U���W�K�H���J�H�Q�H�U�D�O���:�'�5�V����The entire 
Gualala River watershed is impaired. Because the THP contributes sediment to 
impaired segments of the Gualala River from the Little North Fork to the mouth of 
the river, the applicant fails to meet its burden by limiting its analysis only to the 
immediate planning watershed. By arbitrarily limiting the review and discussion of 
cumulative watershed impacts to the Doty Creek planning watershed, the THP 
�I�D�L�O�V���W�R���G�L�V�F�X�V�V���W�K�H���7�+�3�¶�V��potential contributions and cumulative effects on 
downstream areas of the watershed. 

 
Third, in regard to water quality and sedimentation, rather than evaluate 

�W�K�H���7�+�3�¶�V���D�Q�G���W�K�H���O�D�Q�G�R�Z�Q�H�U�¶�V���H�[�L�V�W�L�Q�J���D�Q�G���S�R�W�H�Q�W�L�D�O���F�R�Q�W�U�L�E�X�W�L�R�Q�V���D�Q�G��
cumulative effects on the downstream Little North Fork, North Fork, and 
mainstem Gualala River watershed, the THP focuses largely on evaluating 
whether the THP applies BMPs set forth in the FPRs. �7�K�X�V�����W�K�H���7�+�3���V�W�D�W�H�V�����³The 
current Forest Practice Rules are designed to effectively maintain, restore or 
enhance the beneficial uses of water within the proposed project area. 
Harvesting within the WLPZs of watercourse segments within or adjacent to the 
proposed THP will be limited as described in Items #26 and #27 of the THP. 
Variable width ELZs apply to Class III watercourses as also described in Item 
���������´���7�+�3�����S���������������,�Q���U�H�J�D�U�G���W�R���U�R�D�G���D�Q�G���V�N�L�G���W�U�D�L�O���H�U�R�V�L�R�Q�����W�K�H���7�+�3���F�R�Q�F�O�X�G�H�V��
�W�K�D�W���W�K�H�U�H���Z�L�O�O���E�H���D���O�R�Z���U�L�V�N���R�I���³Sheet, rill, or gully erosion that could be 
discharged into the stream system from roads, landings, or skid �W�U�D�L�O�V���´��Id. The 
THP does not provide any rationale for this conclusion beyond references to 
complying with the FPRs. Id. Merely inventorying BMPs complying with the FPRs 
does not address whether the THP area will contribute to cumulative effects on 
downstream water quality and beneficial uses. Indeed, as identified by Mr. 
Kamman, even upgraded roads will erode significant amounts of sediment 
compared to natural background rates as well as the WLA identified by EPA as 
�Q�H�F�H�V�V�D�U�\���W�R���F�R�P�S�O�\���Z�L�W�K���W�K�H���%�D�V�L�Q���3�O�D�Q�¶�V���V�W�D�Q�G�D�U�G�V���� 
 

Lastly, the Far North THP is one of several THPs currently being proposed 
by GRT. See THP, p. 240. Sediment already is being discharged during rain 
events from GRTs existing roads, landings, and skid trails throughout Doty Creek 
and Little North Fork watersheds. Just looking at two of the other proposed THPs 
in the Doty Creek Planning Watershed �± THP 1-19-00098 MEN (Elk) and THP 1-
18-095 MEN (Little) �± highlights the significant quantities of sediment currently 
being discharged and proposed to be discharged by GRT. Mr. Kamman 
estimates that, assuming 50 percent hydraulic disconnection, existing and 
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proposed roads and skid trails within the Elk THP are expected to discharge 
1,124 tons/mi2/yr. Kamman Comments, Att. (Estimated Roadway and Skid Trail 
Sediment Yields, Elk THP: 1-19-098 MEN, Mendocino County, California [Nov. 
20, 2020]). Applying the same assumption, 1,513 tons/mi2/yr of sediment will be 
discharging from the Little THP area. Id., Att. (Estimated Roadway and Skid Trail 
Sediment Yields, Little THP: 1-18-095 MEN, Mendocino County, California [Nov. 
20, 2020]). For both of these yield estimates, a significant amount of this 
estimated sediment already is being released into the watershed during rain 
events. With the addition of 804 tons/mi2/yr of sediment from the proposed Far 
North THP area, it is apparent that the overall sediment loading rate for the Little 
North Fork is consistently high and �J�U�R�V�V�O�\���L�Q���H�[�F�H�V�V���R�I���W�K�H���7�0�'�/�¶�V���Z�D�V�W�H��
allocation for road and trial surfaces of 12 tons/mi2/year. Mr. Kamman estimates 
that within the total area encompassed by these three proposed THPs, the total 
sediment yield from roads and trails alone will total 1,176 tons/mi2/yr, assuming 
50 percent of the roads and skid trails within the THP boundary are hydraulically 
disconnected from the creek. Kamman Comments, pp. 3, 10.  

 
�7�K�H���D�S�S�O�L�F�D�Q�W�¶�V���E�X�U�G�H�Q���W�R���H�V�W�D�E�O�L�V�K���Q�R���F�R�Q�W�U�L�E�X�W�L�R�Q���P�X�V�W���E�H���W�D�N�H�Q��

seriously by the Regional Board given that, because of the current impairment, 
any increase in sediment would be contributing to the impairment. The only way 
for a THP to not contribute to these impairments would be to ensure that 
discharges of sediment from the THP area and relevant roads and skid trails be 
consistent with the TMDL. Because the ECP and THP attempt no such 
demonstration, and given the significant sediment discharges that are and will 
potentially occur from the THP area and associated roads, GRT has not met its 
burden, and the Regional Board must reject any application to proceed pursuant 
to the General WDRs. 
 

D. Applicant Fails to Demonstrate How the THP Will Avoid 
�&�R�Q�W�U�L�E�X�W�L�Q�J���W�R���9�L�R�O�D�W�L�R�Q�V���R�I���W�K�H���6�W�D�W�H�¶�V���+�L�J�K���4�X�D�O�L�W�\���:�D�W�H�U�V��
Policy.  

The General WDRs include Resolution No. 68-16, Statement of Policy 
with Respect to Maintaining High Quality Waters in California, is one of the water 
quality requirements which an applicant must demonstrate the proposed THP will 
not contribute to its violation. General WDRs, § I.L Resolution No. 68-16 was 
adopted in 1968. Hence, its antidegradation provisions apply to the best water 
quality conditions that have been attained in the Little North Fork and the 
downstream waters of the Gualala River watershed since 1968. No effort is made 
in the THP and ECP to identify the highest water quality within the relevant 
watersheds since 1968 that must be considered in order to comply with the 
Policy. These best conditions since 1968 could be even more stringent than the 
Basin Plan objectives and would require even more aggressive mitigations, 
reductions in the THP size or possibly a finding that it is incompatible with the 
Policy.  
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E. �7�K�H���(�&�3���D�Q�G���,�Q�V�S�H�F�W�L�R�Q���3�O�D�Q���)�D�L�O���W�R���&�R�P�S�O�\���:�L�W�K���W�K�H���%�D�V�L�Q���3�O�D�Q�¶�V��
NonPoint Source Policy. 

 
�7�K�H���%�D�V�L�Q���3�O�D�Q���L�Q�F�R�U�S�R�U�D�W�H�V���W�K�H���6�W�D�W�H���%�R�D�U�G�¶�V���1�R�Q�S�R�L�Q�W���6�R�X�U�F�H���3�R�O�L�F�\���� 

�7�K�H���1�R�Q�S�R�L�Q�W���6�R�X�U�F�H���3�R�O�L�F�\���L�V���D���³�Z�D�W�H�U���T�X�D�O�L�W�\���U�H�T�X�L�U�H�P�H�Q�W�´���What must be 
complied with if applicable to the discharge. General WDRs, § 1.L. The Nonpoint 
�6�R�X�U�F�H���3�R�O�L�F�\���D�S�S�O�L�H�V���³�>�L�@�P�S�O�H�P�H�Q�W�D�W�L�R�Q���S�U�R�J�U�D�P�V���I�R�U���1�3�6���>�Q�R�Q�S�R�L�Q�W���V�R�X�U�F�H�@��
�S�R�O�O�X�W�L�R�Q���F�R�Q�W�U�R�O�«���´���1�R�Q�S�R�L�Q�W���6�R�X�U�F�H���3�R�O�L�F�\�����S�����������$���Q�R�Q�S�R�L�Q�W���V�R�X�U�F�H���S�U�R�J�U�D�P��
�³�P�D�\���E�H���G�H�Y�Hloped by a RWQCB, the SWRCB, an individual discharger or by or 
for a coalition of dischargers in cooperation with a third-party representative, 
�R�U�J�D�Q�L�]�D�W�L�R�Q�����R�U���J�R�Y�H�U�Q�P�H�Q�W���D�J�H�Q�F�\���´��Id. (emphasis added). The five key 
elements set forth in the Nonpoint Source Policy apply to a program by a 
�G�L�V�F�K�D�U�J�H�U�����³�3�U�L�R�U���W�R���«���U�H�F�R�J�Q�L�]�L�Q�J���D�Q���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���S�U�R�J�U�D�P���G�H�Y�H�O�R�S�H�G���E�\��
dischargers �«���D�V���V�X�I�I�L�F�L�H�Q�W���W�R���P�H�H�W���5�:�4�&�%���R�E�O�L�J�D�W�L�R�Q�V���W�R���S�U�R�W�H�F�W���Z�D�W�H�U���T�X�D�Oity, 
a RWQCB shall ensure that the program meets the requirements of the five key 
�V�W�U�X�F�W�X�U�D�O���H�O�H�P�H�Q�W�V���G�H�V�F�U�L�E�H�G���E�H�O�R�Z���´��Id., p. 11.  
 

The ECP and Inspection Plan submitted by an applicant in order to enroll  
an ECP and inspection program under the General WDRs qualify as a NPS 
pollution control implementation program under the Nonpoint Source Policy. The 
�(�&�3���D�Q�G���L�Q�V�S�H�F�W�L�R�Q���S�O�D�Q���D�U�H���³�D���S�U�R�J�U�D�P���G�H�Y�H�O�R�S�H�G���W�R���F�R�P�S�O�\���Z�L�W�K���6�:�5�&�%���R�U��
�5�:�4�&�%���:�'�5�V�����Z�D�L�Y�H�U�V���R�I���:�'�5�V�����R�U���E�D�V�L�Q���S�O�D�Q���S�U�R�K�L�E�L�W�L�R�Q�V���´���1�R�Q�S�R�L�Q�W���6�R�X�U�F�H��
Policy, p. 8. 
 

Because an ECP and inspection plan are a NPS pollution control 
implementation program subject to the Nonpoint Source Policy, it must comply 
�Z�L�W�K���D�O�O���I�L�Y�H���R�I���W�K�H���3�R�O�L�F�\�¶�V���N�H�\���H�O�H�P�H�Q�W�V�����.�H�\���(�O�H�P�H�Q�W�������I�R�F�X�V�H�V���R�Q���W�K�H���S�U�R�J�U�D�P��
stating a clear purpose. Key Element 2 requires the management practices to be 
identified and a method to ensure and verify their implementation. Key Element 3 
�U�H�T�X�L�U�H�V���D���V�S�H�F�L�I�L�F���W�L�P�H���V�F�K�H�G�X�O�H�����.�H�\���(�O�H�P�H�Q�W�������S�U�R�Y�L�G�H�V���W�K�D�W���³�>�D�@�Q���1�3�6���F�R�Q�W�U�R�O��
implementation program shall include sufficient feedback mechanisms so that the 
RWQCB, dischargers, and the public can determine whether the program is 
achieving its stated purpose(s), or whether additional or different MPs or other 
�D�F�W�L�R�Q�V���D�U�H���U�H�T�X�L�U�H�G���´���1�R�Q�S�R�L�Q�W���6�R�X�U�F�H���3�R�O�L�F�\�����S�������������.�H�\���(�O�H�P�H�Q�W��5 requires the 
Nonpoint Source Program to specify potential enforcement consequences if it is 
not successful.  
 
 �*�5�7�¶�V ECP and inspection plan are inconsistent with Key Element 2. Key 
�(�O�H�P�H�Q�W�������U�H�T�X�L�U�H�V���D���³�>�G�@�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���P�D�Q�D�J�H�P�H�Q�W���S�U�D�F�W�L�F�H�V���D�Q�G���R�W�K�Hr 
program elements that are to be used to meet water quality standards and an 
�H�Y�D�O�X�D�W�L�R�Q���W�K�D�W���H�Q�V�X�U�H�V���S�U�R�S�H�U���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���´���$�V���Q�R�W�H�G���D�E�R�Y�H�����W�K�H���3�O�D�Q���D�Q�G��
ECP fail to identify many controllable sediment sources throughout the THP area. 
Nor does the applica�Q�W���H�Y�D�O�X�D�W�H���K�R�Z���W�K�H���7�+�3�¶�V���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���Z�R�X�O�G��
ensure that the remaining sediment discharges associated with the THP area 
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would not contribute to existing violations of water quality objectives in the Little 
North Fork and the watershed downstream.  
 

�7�K�H���D�S�S�O�L�F�D�Q�W�¶�V���(�&�3���D�Q�G���L�Q�V�S�H�F�W�L�R�Q���S�O�D�Q���D�O�V�R���I�D�L�O�V���W�R���F�R�P�S�O�\���Z�L�W�K���.�H�\��
�(�O�H�P�H�Q�W�����¶�V���P�D�Q�G�D�W�H���W�K�D�W���W�K�H���S�O�D�Q�V���³�L�Q�F�O�X�G�H���V�X�I�I�L�F�L�H�Q�W���I�H�H�G�E�D�F�N���P�H�F�K�D�Q�L�V�P�V���V�R��
that the RWQCB, dischargers, and the public can determine whether the 
program is achieving its stated purpose(s), or whether additional or different MPs 
�R�U���R�W�K�H�U���D�F�W�L�R�Q�V���D�U�H���U�H�T�X�L�U�H�G���´���1�R�Q�S�R�L�Q�W���6�R�X�U�F�H���3�R�O�L�F�\�����S�������������7�K�H���*�H�Q�H�U�D�O���:�'�5�V��
stated purposes are quite broad, including complying with Basin Plan standards 
and the High Quality Waters Policy. Although there are a few feedback 
�P�H�F�K�D�Q�L�V�P�V���L�Q���W�K�H���D�S�S�O�L�F�D�Q�W�¶�V���L�Q�V�S�H�F�W�L�R�Q���S�O�D�Q���W�R���L�Q�V�S�H�F�W���W�K�H��nine controllable 
sediment sources identified in the ECP and other similar sources that may occur 
in the future, there are no feedback mechanisms for the road surfaces evaluated 
by Mr. Kamman but ignored by the ECP. In addition, there are no feedback 
mechanisms to evaluate compliance with in-stream water quality standards or 
potential degradation. The Policy is clear that verification must go beyond 
assuring implementation of BMPs: 
 

In addition to verification of proper MP implementation (Key 
Element 2), feedback mechanisms are needed to clearly indicate 
whether and when additional or different MPs or MP 
implementation measures must be used, or other actions taken. 
Designing the appropriate types and frequency of verification and 
feedback measures (e.g. reporting, inspection, monitoring, etc.) is 
an integral part of implementation program development and 
success. 

 
Nonpoint Source Policy, p. 13. The Nonpoint Source Policy does not dictate a 
specific type of monitoring or command. However, the Regional Board must 
consider monitoring fine-tuned to the conditions relevant to the particular ECP 
and inspection plan: 
 

Depending on the water quality problem, the cause, the beneficial 
uses at risk, and the purpose for which the monitoring will be used 
(e.g. adaptive management or regulatory purposes) the appropriate 
type(s) of monitoring should be used. Some monitoring approaches 
include photo monitoring; assessing residual dry matter on 
rangelands; various indicators of healthy instream habitat; riparian 
and wetland habitat structure, density and cover; and 
bioassessment. Some programs may involve collecting and 
reporting ambient water quality monitoring data. 

 
Nonpoint Source Policy, p. 14. No monitoring at all is proposed for the vast 
majority of sediment sources within the THP and its associated logging roads. 
�0�R�U�H�R�Y�H�U�����Q�R���P�R�Q�L�W�R�U�L�Q�J���J�H�D�U�H�G���W�R���W�K�H���7�+�3�¶�V���F�R�Q�W�U�L�E�X�W�L�R�Q���W�R���F�X�P�X�O�D�W�L�Y�H���H�I�I�H�F�W�V���L�Q��
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the Little North Fork or further downstream are considered or addressed in the 
ECP and inspection plan.   
 

For these reasons, the ECP and inspection plan are inconsistent with the 
�*�H�Q�H�U�D�O���:�'�5�V�¶���F�R�Q�G�L�W�L�R�Q���W�K�D�W���W�K�H�\���F�R�P�S�O�\���Z�L�W�K���W�K�H���1�R�Q�S�R�L�Q�W���6�R�X�U�F�H���3�R�O�L�F�\����
Accordingly, the Regional Board must deny any application for the THP to 
proceed pursuant to the General WDRs. 
 

F. Because the Regional Board is Violating its Duty to Adopt the 
Existing TMDL for the Gualala River in the Basin Plan, Including 
the development of an Implementation Plan, the Applicant Cannot 
Make the Required Showings Required by the General WDRs that 
the THP Will Not Contribute to Violations of Water Quality 
Requirements. 

 �6�H�F�W�L�R�Q�����������G�����R�I���W�K�H���&�O�H�D�Q���:�D�W�H�U���$�F�W�����³�&�:�$�´�����S�U�R�Y�L�G�H�V���W�K�D�W�� 
 

If the Administrator disapproves such identification and load, he 
shall not later than thirty days after the date of such disapproval 
identify such waters in such State and establish such loads for such 
waters as he determines necessary to implement the water quality 
standards applicable to such waters and upon such identification 
and establishment the State shall incorporate them into its 
current plan  under subsection (e) of this section. 
 

33 U.S.C.A. § 1313(d)(2) (emphasis added). This requirement is acknowledged 
�E�\���E�R�W�K���W�K�H���6�W�D�W�H���%�R�D�U�G���D�Q�G���(�3�$�����7�K�X�V�����W�K�H���6�W�D�W�H�¶�V���&�R�Q�W�L�Q�X�L�Q�J���3�O�D�Q�Q�L�Q�J���3�U�R�F�H�V�V��
���³�&�3�3�´�������D�S�S�U�R�Y�H�G���E�\���(�3�$���S�X�U�V�X�D�Q�W���W�R���6�H�F�W�L�R�Q�����������H�����R�I���W�K�H���&�:�$�����V�W�D�W�H�V���W�K�D�W��
�³�)�H�G�H�U�D�O���O�D�Z���U�H�T�X�L�U�H�V���W�K�D�W���7�0�'�/�V���E�H���L�Q�F�R�U�S�R�U�D�W�H�G���L�Q�W�R���W�K�H���%�D�V�L�Q���3�O�D�Q�V���´���&�3�3����
pp. 32-33. The �2�I�I�L�F�H���R�I���&�K�L�H�I���&�R�X�Q�V�H�O���K�D�V���V�W�D�W�H�G���L�Q���D���O�H�J�D�O���R�S�L�Q�L�R�Q���W�K�D�W���³�>�X�@�Q�G�H�U��
federal and state law, the Regional Water Boards are required to include TMDLs 
in their basin plans.�  ́�2�I�I�L�F�H���R�I���&�K�L�H�I���&�R�X�Q�V�H�O�����³�(�F�R�Q�R�P�L�F���&�R�Q�V�L�G�H�U�D�W�L�R�Q�V���,�Q���7�0�'�/��
Development and Basin Planni�Q�J�´, p. 2 (Oct. 27, 1999). The �5�H�J�L�R�Q�D�O���%�R�D�U�G�¶�V��
Basin Plan also recognizes this duty: 
 

The Impaired Waters Policy also states that TMDLs and TMDL 
implementation strategies will be incorporated into the Basin Plan, 
even if they are initially adopted through a regulatory process that is 
not a basin plan amendment. This is in compliance with Sections 
303(d)(2) and 303(e)(3) of the Clean Water Act. 

 
Basin Plan, Section 4.3.1.1.  
 

The Regional Board and the State Board are violating their statutory duty 
to adopt the Gualala River TMDL into the North Coast Basin Plan. As a result, 
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the Regional Board and the State Board also are failing to prepare the 
implementation plan that must accompany the adoption of the TMDL in the Basin 
Plan pursuant to Water Code § 13242�����7�K�H���%�R�D�U�G�V�¶ failure to comply with these 
duties in turn undermines the R�H�J�L�R�Q�D�O���%�R�D�U�G�¶�V���D�E�L�O�L�W�\���W�R���L�P�S�O�H�P�H�Q�W���W�K�H���*�H�Q�H�U�D�O��
WDRs. By failing to adopt the TMDL along with an implementation plan in the 
Basin Plan, the Regional Board is arbitrarily truncating the water quality 
requirements that would otherwise be enforced by the General WDRs. Stated 
another way, the Regional Board is abusing its authority by arbitrarily failing to 
adopt the Gualala River sediment TMDL in the Basin Plan and frustrating its 
implementation and enforcement as a water quality requirement through the 
General WDRs. �7�K�H���%�R�D�U�G�V�¶���R�Q�J�R�L�Q�J���Y�L�R�O�D�W�L�R�Q���R�I���W�K�H�L�U���G�X�W�\���W�R���D�G�R�S�W���W�K�H���*�X�D�O�D�O�D��
River sediment TMDL and an accompanying implementation plan precludes the 
Regional Board from authorizing sediment discharges from the Far North THP 
based on any rationale that such discharges would be consistent with either the 
TMDL or any future implementation plan for the TMDL. For these reasons, 
FOGR hereby petitions the Executive Officer and the Regional Board to 
immediately �W�D�N�H���D�O�O���V�W�H�S�V���Q�H�F�H�V�V�D�U�\���W�R���F�R�P�S�O�\���Z�L�W�K���W�K�H���%�R�D�U�G�¶�V���G�X�W�\���W�R���D�G�R�S�W���W�K�H��
Gualala River TMDL into the Basin Plan. Pending such adoption, FOGR requests 
that the Executive Officer deny any forthcoming application by GRT to proceed 
with the Far North THP pending the final adoption of the TMDL into the Basin 
Plan.  
 
CONCLUSION 
 
 �7�K�H���*�H�Q�H�U�D�O���:�'�5�V���D�U�H���V�X�S�S�R�V�H�G���W�R���E�H���P�R�Y�L�Q�J���W�K�H���1�R�U�W�K���&�R�D�V�W�¶�V���P�D�Q�\��
impaired watersheds towards restoration and compliance with the Basin Plan. 
They are not intended to maintain a status quo of prolonged or permanent 
degradation. FOGR strongly urges the Regional Board to deny any application 
submitted by GRT to enroll the Far North THP in the General WDRs. The 
Regional Board also should proceed immediately to adopt the Gualala River 
TMDL into the Basin Plan. Thank you for considering these comments. 
 
Sincerely, 
 
 
 
Michael R. Lozeau 
Lozeau Drury LLP 
On behalf of Friends of Gualala River 
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539 Bret Harte Road., San Rafael, CA  94901 

Telephone: (415) 491-9600 
Facsimile: (415) 680-1538 
E-mail: greg@khe-inc.com  
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1 

 

November 20, 2020 

 
Mr. Michael Lozeau, Lozeau/Drury LLP 
1939 Harrison Street, Suite 150 
Oakland, CA  94612 
 
 
Subject: Estimated Roadway Sediment Yields,  

Far North THP: 1-20-00150 MEN, Mendocino County, California 
 

Dear Mr. Lozeau: 

I have been retained to estimate the sediment yield from surface erosion of roadways within and 
appurtenant to the Far North Timber Harvest Plan (THP) and lying within the North Fork 
Gualala River watershed.  This letter presents the approach, methods and results of the road 
surface erosion analysis. It also contains a summation of annual sediment yields to the North 
Fork Gualala River from roads and skid trails within the Far North, Elk (1-19-098 MEN) and 
Little (1-18-095) THPs. 
 
It is important to note that other sources of erosion and sediment yield from road related 
gullying, road related landslides and road-stream crossing failures were not estimated in this 
analysis due to the lack of available information.  Including these processes and sediment yields 
would significantly increase the sediment yield values presented herein.   
 
1.0 Approach and Methods 
Estimating road surface erosion volumes followed the �³�0�H�D�V�X�U�L�Q�J���D�Q�G���(�V�W�L�P�D�W�L�Q�J���)�X�W�X�U�H��
�(�U�R�V�L�R�Q���9�R�O�X�P�H�V�´�����S�D�J�H���;-34) approach and methods presented in Part X (Upslope Erosion 
Inventory and Sediment Control Guidance) of the California Salmonid Stream Habitat 
Restoration Manual (March 2006).  Specific variables and assumptions used in this analysis 
include the following. 
 

�x Road types and lengths were determined and measured from the Far North THP Harvest 
Method Map 14JUN20 (Figure 1) and Appurtenant Roads maps (Figure 2a and 2b).   

 
�x This analysis included THP roads draining to the North Fork Gualala River.  The 

cumulative drainage area within the THP boundaries that contributes runoff to the North 
Fork Gualala River is 0.33 square miles. 
 

�x The road and cut bank width are assumed to be 25 feet, a common assumption presented 
in California North Coast THP Erosion Control Plans such as the Elk THP (1-19-098-
MEN) and Little THP (1-18-095-MEN). 
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�x  Road surface lowering erosion rates (in feet/year[ft/yr]) were taken from the Habitat 
Restoration Manual and were applied as follows: 
 

o native surfaced (unimproved, dirt) roads and adjacent cutbanks and continually 
bare soil areas- 0.03 ft/yr; and 

o rock surfaced roads and adjacent cutbanks and continually bare soil areas - 0.02 
ft/yr. 
 

�x To convert sediment volume to weight, a wet bulk density of 1.17 grams per cubic 
centimeter (g/cc) (73.04 pounds per cubic foot [lbs/ft3]) was applied.  This bulk density is 
an average of bulk densities reported for the Ornbaun-Zeni and Irmulco-Tramway 
complex soils, which underlie the majority of THP site.  The site soil map and bulk 
density value was obtained from the U.S. Department of Agriculture, Natural Resources 
Conservation Service (NRCS) Web Soil Survey site1.   

 
 
2.0 Results of Far North THP Analysis 
Table 1 presents the total length, area and eroded sediment yield from roads within the THP 
boundary.  A road surface erosion rate of 0.03 ft/yr was applied to these seasonal roads.  The 
total potential sediment yield to the North Fork Gualala River from road surface erosion is 540.2 
cubic yards per year (yd3/yr). 
 
Table 2 presents the conversion of sediment yield from yd3/yr (Row 1) to tons/yr (Row 5).  
Dividing the sediment yield of 533 tons/yr by the THP drainage area to the Little North Fork 
Gualala River (0.33 square miles) yields a maximum annual sediment yield of 1,609 tons/mi2/yr.  
This value assumes 100% of road surface erosion is delivered to the river.  Assuming that 50 
percent of the roads within the THP boundary are hydraulically disconnected from the creek 
results in 804 tons/mi2/yr of sediment delivery to the North Fork Gualala River. 
 
In addition to roads within the THP boundary, the appurtenant harvest and haul roads experience 
surface erosion that yields sediment to the river.  Table 3 presents the total length, area and 
sediment yield from the appurtenant roadways associated with timber harvest (Figure 1) and 
hauling (Figure 2a and 2b).  These appurtenant roads will contribute an additional 1,035 yd3/yr 
(1,021 tons/yr) of sediment to the river assuming 100% of appurtenant roadway erosion is 
delivered to the river (see Tables 3 and 4).  Assuming that 50 percent of the THP appurtenant 
roads are hydraulically disconnected from the creek results in 510 tons/mi2/yr of sediment 
delivery to the North Fork Gualala River (Table 4). 
 
 
3.0 Cumulative Impacts 
I have completed similar sediment yield analyses for the Elk and Little THPs located in the 
North Fork Gualala River watershed immediately adjacent to and downstream of the Far North 
THP (Figure 3).  The results of these analyses are presented in my letters to you, both dated 

 
1 https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx 
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November 20, 2020 (see attached).  The sediment yield from road and skid trail erosion for the 
Far North, Elk and Little THPs are summarized in Table 5 along with respective drainage areas.  
Totaling the sediment yield from all three THPs yields a maximum annual sediment yield of 
2,353 tons/mi2/yr.  This value assumes 100% of road and skid trail surface erosion is delivered to 
the river.  Assuming that 50 percent of the roads and skid trails within the THP boundary are 
hydraulically disconnected from the creek results in 1,176 tons/mi2/yr of sediment delivery to the 
North Fork Gualala River. 
 
 
 
Please feel free to contact me with any questions regarding the material and conclusions contained in 
this letter. 
 
 
Sincerely, 

 
Greg Kamman, PG, CHG 
Principal Hydrologist 
 
 
 
 
 
 
 
 

Page 90 of 136



 

Kamman Hydrology & Engineering, Inc. 
4 

 
FIGURE 1:  THP Road Map 
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FIGURE 2a:  Appurtenant Road Map 
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FIGURE 2b:  Appurtenant Road Map (continued) 
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FIGURE 3:  Locations of Far North, Elk and Little THPs 
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TABLE 1: Lengths, surface areas and sediment yield estimates for roads within Far North THP boundary 
 

 
 
 
 
TABLE 2: Calculation of total sediment yield for disconnected roads within the Far North boundary 
 

 
 
 

THP Seasonal

total road lengths (ft) 19,447
road width (ft) 25

road area (ft^2) 486,175

erosion rate (ft/yr)1 0.03
sediment yield (ft^3/yr) 14,585

sediment yield (yd^3/yr) 540.2 540.2yd^3/yr

Notes
1) Erosion rates: a) native surface (unimproved, di rt) roads = 0.03 ft/yr; rock surfaced roads=0.02 ft/yr) 
(Source: Upslope Erosion Inventory and Sediment Control  Guidance, Part X, Cal i fornia Salmonid 

Far North THP Road Types 

Row Notes

1 540.19yd^3/yr sed yield

2 73.04lbs/ft^3 bulk densi ty from NRSC Soi ls  Report

3 1,972.10lbs/yd^3

4 0.99tons/yd^3

5 532.66tons/yr sed yield

6 0.331mi^2 total  drainage area

7 1,609 tons/mi^2/yr sed yield: assumes 100% of erosion delivered to creek

8 804 tons/mi^2/yr sed yield: assumes 50% of erosion delivered to creek

Calculations
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TABLE 3: Lengths, surface areas and sediment yield estimates for appurtenant roads to the Far North THP boundary 
 

 
 
 
 
TABLE 4: Calculation of total sediment yield from appurtenant roads to the Far North THP boundary 
 

 
 
 
 

Harvest 
Appurtenant 

Road Seasonal

Harvest 
Appurtenant 

Road Permanent

Haul 
Appurtenant 

Road Permanent

total/trail lengths (ft) 12,695 1,341 41,855
road/trail width (ft) 25 25 25

road/trail area (ft^2) 317,375 33,525 1,046,375

erosion rate (ft/yr)1 0.02 0.02 0.02
sediment yield (ft^3/yr) 6,348 671 20,928

sediment yield (yd^3/yr) 235 25 775 1,035.0yd^3/yr

Notes

Far North THP Appurtenant Roads

1) Erosion rates: a) native surface (unimproved, di rt) roads = 0.03 ft/yr; rock surfaced roads=0.02 ft/yr) (Source: 
Upslope Erosion Inventory and Sediment Control  Guidance, Part X, Cal i fornia Salmonid Stream Habi tat 
Restoration Manual , 2006)

Notes

1,035.0yd^3/yr sed yield

73.04 lbs/ft^3 bulk densi ty from NRSC Soi ls  Report

1,972.10lbs/yd^3

0.99 tons/yd^3

1,021 tons/yr sed yield: assumes 100% of erosion delivered to creek

510 tons/yr sed yield: assumes 50% of erosion delivered to creek

Calculations
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TABLE 5: Calculation of total sediment yield for disconnected roads and skid trails within the Far North, Elk and Little THPs  
 

 
 
 
 

Far North THP Little THP Elk THP Total
Annual Sediment yield (tons/yr) 532.66 1,226.29 560.50 2,319.44
Drainage area (mi^2) 0.33 0.41 0.25 0.99
Sediment yield (tons/mi^2/yr) - assumes 
100% of erosion delivered to river 1609 3026 2247 2353
Sediment yield (tons/mi^2/yr) - assumes 
50% of erosion delivered to river 804 1513 1124 1176
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November 20, 2020 

 
Mr. Michael Lozeau, Lozeau/Drury LLP 
1939 Harrison Street, Suite 150 
Oakland, CA  94612 
 
 
Subject: Estimated Roadway and Skid Trail Sediment Yields,  

Elk THP: 1-19-098 MEN, Mendocino County, California 
 

Dear Mr. Lozeau: 

I have been retained to estimate the sediment yield from surface erosion of roadways and skid 
trails within and appurtenant to the Elk THP and lying within the North Fork Gualala River 
watershed.  This letter presents the approach, methods and results of the road and skid trail 
surface erosion analysis. 
 
It is important to note that other sources of erosion and sediment yield from road related 
gullying, road related landslides and road-stream crossing failures were not estimated in this 
analysis due to the lack of available information.  Including these processes and sediment yields 
would significantly increase the sediment yield values presented herein.   
 
1.0 Approach and Methods 
Estimating road surface erosion volumes followed the �³�0�H�D�V�X�U�L�Q�J���D�Q�G���(�V�W�L�P�D�W�L�Q�J���)�X�W�X�U�H��
�(�U�R�V�L�R�Q���9�R�O�X�P�H�V�´�����S�D�J�H���;-34) approach and methods presented in Part X (Upslope Erosion 
Inventory and Sediment Control Guidance) of the California Salmonid Stream Habitat 
Restoration Manual (March 2006).  Specific variables and assumptions used in this analysis 
include the following. 
 

�x Road and skid trail types and lengths were determined and measured from the Elk THP 
Map Points map (see Figure 1), Elk THP Yarding and WLPZ Facilities map (see Figure 
2), and Elk THP Appurtenant Roads map (Figure 3).   

 
�x This analysis included only roads draining to the North Fork Gualala River.  The 

cumulative drainage area within the THP boundaries that contributes runoff to the North 
Fork Gualala River is 0.25 square miles. 
 

�x The road and cut bank width are assumed to be 25 feet, a common assumption presented 
in California North Coast THP Erosion Control Plans such as the Elk THP (1-19-098-
MEN) and Little THP (1-18-095-MEN).  The width of the skid trails is assumed to be 12-
feet. 
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�x  Road surface lowering (erosion rates in feet/year[ft/yr]) from the Habitat Restoration 
Manual were applied as follows: 
 

o native surfaced (unimproved, dirt) roads and adjacent cutbanks and continually 
bare soil areas- 0.03 ft/yr; and 

o rock surfaced roads and adjacent cutbanks and continually bare soil areas - 0.02 
ft/yr. 
 

�x Skid trails were treated as unimproved, dirt roads. 
 

�x To convert sediment volume to weight, a wet bulk density of 1.55 grams per cubic 
centimeter (g/cc) (96.76 pounds per cubic foot [lbs/ft3]) was applied.  This bulk density is 
representative of Bigriver loamy sand soil, which underlies the majority of THP and 
appurtenant roadways.  The site soil map and bulk density value was obtained from the 
U.S. Department of Agriculture, Natural Resources Conservation Service (NRCS) Web 
Soil Survey site1.   

 
 
2.0 Results 
Table 1 presents the total length, area and eroded sediment yield of THP roads and skid trails.  A 
road surface erosion rate of 0.02 ft/yr was applied to permanent road types, while an erosion rate 
of 0.03 ft/yr was applied to all other road types (seasonal) and skid trails.  The total sediment 
yield to the North Fork Gualala River from road and skid trail surface erosion is 429.1 cubic 
yards per year (yd3/yr). 
 
Table 2 presents the conversion of sediment yield from yd3/yr (Row 1) to tons/yr (Row 5).  
Dividing the sediment yield of 561 tons/yr by the THP drainage area to the Little North Fork 
Gualala River (0.25 square miles) yields a maximum annual sediment yield of 2,247 tons/mi2/yr.  
This value assumes 100% of road surface erosion is delivered to the river.  Assuming that 50 
percent of the roads within the THP boundary are hydraulically disconnected from the creek 
results in 1,124 tons/mi2/yr of sediment delivery to the North Fork Gualala River. 
 
In addition to roads within the THP boundary, the appurtenant haul routes and skid trails 
experience surface erosion that yields sediment to the river.  Table 3 presents the total length, 
area and sediment yield from the appurtenant roadways and skid trails.  These appurtenant roads 
and skid trails will contribute an additional 981 yd3/yr (1,282 tons/yr) of sediment to the river 
assuming 100% of appurtenant roadway erosion is delivered to the river (see Tables 3 and 4).  
Assuming that 50 percent of the THP appurtenant roads and skid trails are hydraulically 
disconnected from the creek results in 641 tons/mi2/yr of sediment delivery to the North Fork 
Gualala River (Table 4). 
 
 
 

 
1 https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx 
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Please feel free to contact me with any questions regarding the material and conclusions contained in 
this letter. 
 
 
Sincerely, 

 
Greg Kamman, PG, CHG 
Principal Hydrologist 
 
 
 
 
 
 
 
  

Page 100 of 136



Kamman Hydrology & Engineering, Inc. 
4 

 

 
FIGURE 1:  THP road types and locations 
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FIGURE 2:  Skid trail types and locations 
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FIGURE 3:  Appurtenant Road Map.
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TABLE 1: Lengths, surface areas and sediment yield estimates for roads and skid trails within Elk THP boundary 

 
 
 
 
TABLE 2: Calculation of total sediment yield for disconnected roads and skid trails within the Elk THP boundary 

 
 
 

Existing Private 
Permanent

Existing Private 
Seasonal Skid Trail

total road lengths (ft) 3,012 5,663 16,199
road width (ft) 25 25 12

road area (ft^2) 75,300 141,575 194,388

erosion rate (ft/yr)1 0.02 0.03 0.03
sediment yield (ft^3/yr) 1,506 4,247 5,832

sediment yield (yd^3/yr) 55.8 157.3 216.0 429.1yd^3/yr

Notes
1) Erosion rates: a) native surface (unimproved, di rt) roads = 0.03 ft/yr; rock surfaced roads=0.02 
ft/yr) (Source: Upslope Erosion Inventory and Sediment Control  Guidance, Part X, Cal i fornia 

ELk THP Road Types 

Row Notes

1 429.07yd^3/yr sed yield: assumes 100% del ivery

2 96.76lbs/ft^3 wet densi ty from NRCS soi l  survey

3 2,612.61lbs/yd^3

4 1.31tons/yd^3

5 560.50tons/yr sed yield: assumes 100% of erosion del ivered to creek

6 0.249mi^2 total  drainage area

7 2,247 tons/mi^2/yr sed yield: assumes 100% of erosion delivered to creek

8 1,124 tons/mi^2/yr sed yield: assumes 50% of erosion delivered to creek

Calculations
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TABLE 3: Lengths, surface areas and sediment yield estimates for appurtenant roads and skid trails to the Elk THP boundary 

 
 
 
 
TABLE 4: Calculation of total sediment yield from appurtenant roads and skid trails to the Elk THP boundary 

 
 
 
 
 
 

Appurtenant 
Roads

Appurtenant 
Skid Trail

total/trail lengths (ft) 52,030 1,329
road/trail width (ft) 25 12

road/trail area (ft^2) 1,300,750 15,948

erosion rate (ft/yr)1 0.02 0.03
sediment yield (ft^3/yr) 26,015 478

sediment yield (yd^3/yr) 964 18 981.2yd^3/yr

Elk THP Appurtenant Roads and Skid Trails

Notes

981.2yd^3/yr sed yield: assumes 100% del ivery

96.76 lbs/ft^3 wet densi ty from NRCS soi l  survey

2,612.61lbs/yd^3

1.31 tons/yd^3

1,282 tons/yr sed yield: assumes 100% of erosion delivered to creek

641 tons/yr sed yield: assumes 50% of erosion delivered to creek

Calculations
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November 20, 2020 

 
Mr. Michael Lozeau, Lozeau/Drury LLP 
1939 Harrison Street, Suite 150 
Oakland, CA  94612 
 
 
Subject: Estimated Roadway and Skid Trail Sediment Yields,  

Little THP: 1-18-095 MEN, Mendocino County, California 
 

Dear Mr. Lozeau: 

I have been retained to estimate the sediment yield from surface erosion of roadways and skid 
trails within and appurtenant to the Little THP and lying within the Little North Fork Gualala 
River watershed.  This letter presents the approach, methods and results of the road and skid trail 
surface erosion analysis. 
 
It is important to note that other sources of erosion and sediment yield from road related 
gullying, road related landslides and road-stream crossing failures were not estimated in this 
analysis due to the lack of available information.  Including these processes and sediment yields 
would significantly increase the sediment yield values presented herein.   
 
1.0 Approach and Methods 
Estimating road surface erosion volumes followed the �³�0�H�D�V�Xring and Estimating Future 
�(�U�R�V�L�R�Q���9�R�O�X�P�H�V�´�����S�D�J�H���;-34) approach and methods presented in Part X (Upslope Erosion 
Inventory and Sediment Control Guidance) of the California Salmonid Stream Habitat 
Restoration Manual (March 2006).  Specific variables and assumptions used in this analysis 
include the following. 
 

�x Road and skid trail types and lengths were determined and measured from the Little THP 
Road Points Maps (see Figure 1a and 1b), Little THP WLPZ Facilities Maps (see Figure 
2a and 2b), and Little THP Appurtenant Roads Map (Figure 3).   

 
�x This analysis included only roads draining to the Little North Fork Gualala River.  The 

cumulative drainage area within the THP boundaries that contributes runoff to the Little 
North Fork Gualala River is 0.405 square miles. 
 

�x The road and cut bank width are assumed to be 25 feet, a common assumption presented 
in California North Coast THP Erosion Control Plans such as the Elk THP (1-19-098-
MEN) and Little THP (1-18-095-MEN).  The width of the skid trails is assumed to be 12-
feet. 
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�x  Road surface lowering (erosion rates in feet/year[ft/yr]) from the Habitat Restoration 
Manual were applied as follows: 
 

o Native surfaced (unimproved, dirt) roads and adjacent cutbanks and continually 
bare soil areas- 0.03 ft/yr; and 

o Rock surfaced roads and adjacent cutbanks and continually bare soil areas - 0.02 
ft/yr. 
 

�x Skid trails were treated as unimproved, dirt roads. 
 

�x To convert sediment volume to weight, a wet bulk density of 1.55 grams per cubic 
centimeter (g/cc) (96.76 pounds per cubic foot [lbs/ft3]) was applied.  This bulk density is 
representative of Bigriver loamy sand soil, which underlies the majority of THP and 
appurtenant roadways.  The site soil map and bulk density value was obtained from the 
U.S. Department of Agriculture, Natural Resources Conservation Service (NRCS) Web 
Soil Survey site1.   

 
 
2.0 Results 
Table 1 presents the total length, area and eroded sediment yield of THP roads and skid trails.  A 
road surface erosion rate of 0.02 ft/yr was applied to permanent road types, while an erosion rate 
of 0.03 ft/yr was applied to all other road types (seasonal) and skid trails.  The total sediment 
yield to Little North Fork River from road and skid trail surface erosion is 938.7 cubic yards per 
year (yd3/yr). 
 
Table 2 presents the conversion of sediment yield from yd3/yr (Row 1) to tons/yr (Row5).  
Dividing the sediment yield of 1,226 tons/yr by the THP drainage area to the Little North Fork 
Gualala River (0.405 square miles) yields a maximum annual sediment yield of 3,026 
tons/mi2/yr.  This value assumes 100% of road surface erosion is delivered to the river.  
Assuming that 50 percent of the roads within the THP boundary are hydraulically disconnected 
from the creek results in 1,513 tons/mi2/yr of sediment delivery to the Little North Fork Gualala 
River. 
 
In addition to roads within the THP boundary, the appurtenant haul routes and skid trails 
experience surface erosion that yields sediment to the river.  Table 3 presents the total length, 
area and sediment yield from the appurtenant roadways and skid trails.  These appurtenant roads 
and skid trails will contribute an additional 517.9 yd3/yr (677 tons/yr) of sediment to the river 
assuming 100% of appurtenant roadway erosion is delivered to the river (see Tables 3 and 4).  
Assuming that 50 percent of the THP appurtenant roads and skid trails are hydraulically 
disconnected from the creek results in 338 tons/mi2/yr of sediment delivery to the North Fork 
Gualala River (Table 4). 
 
 

 
1 https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx 
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Please feel free to contact me with any questions regarding the material and conclusions contained in 
this letter. 
 
 
Sincerely, 

 
Greg Kamman, PG, CHG 
Principal Hydrologist 
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FIGURE 1a:  THP road types and locations (North End) 
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FIGURE 1b:  THP road types and locations (South End) 
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FIGURE 2a:  Skid trail types and locations (North Area) 
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FIGURE 2b:  Skid trail types and locations (South Area) 
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FIGURE 3:  Appurtenant Road Map.
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TABLE 1: Lengths, surface areas and sediment yield estimates for roads and skid trails within Little THP boundary 

 
 
 
 
 
TABLE 2: Calculation of total sediment yield for disconnected roads and skid trails within the Little THP boundary 

Row Calculations Notes 

1 938.74 yd^3/yr sed yield: assumes 100% delivery 

2 96.76 lbs/ft^3 wet density from NRCS soil survey 

3 2,612.61 lbs/yd^3  
4 1.31 tons/yd^3   

5 1,226.29 tons/yr sed yield: assumes 100% of erosion delivered to creek 

6 0.405 mi^2 total drainage area 

7 3,026 tons/mi^2/yr sed yield: assumes 100% of erosion delivered to creek 

8 1,513 tons/mi^2/yr sed yield: assumes 50% of erosion delivered to creek 

 
 

Existing Private 
Permanent

Existing Private 
Seasonal Skid Trail

total road lengths (ft) 15,116 19,457 8,876
road width (ft) 25 25 12

road area (ft^2) 377,900 486,425 106,512

erosion rate (ft/yr)1 0.02 0.03 0.03
sediment yield (ft^3/yr) 7,558 14,593 3,195

sediment yield (yd^3/yr) 279.9 540.5 118.3 938.7yd^3/yr

Notes
1) Erosion rates: a) native surface (unimproved, di rt) roads = 0.03 ft/yr; rock surfaced roads=0.02 
ft/yr) (Source: Upslope Erosion Inventory and Sediment Control  Guidance, Part X, Cal i fornia 

Little THP Road Types 
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TABLE 3: Lengths, surface areas and sediment yield estimates for appurtenant roads and skid trails to the Little THP boundary 

 
 
 
 
TABLE 4: Calculation of total sediment yield from appurtenant roads and skid trails to the Little THP boundary 

 
 
 
 
 
 

Permanent
Appurtenant 

Skid Trail

total road lengths (ft) 27,355 848
road width (ft) 25 12

road area (ft^2) 683,875 10,176

erosion rate (ft/yr)1 0.02 0.03
sediment yield (ft^3/yr) 13,678 305

sediment yield (yd^3/yr) 507 11 517.9yd^3/yr

Little THP Appurtenant Roads and Skid Trails

Notes

517.9yd^3/yr sed yield: assumes 100% del ivery

96.76 lbs/ft^3 wet densi ty from NRCS soi l  survey

2,612.61lbs/yd^3

1.31 tons/yd^3

677 tons/yr sed yield: assumes 100% of erosion delivered to creek

338 tons/yr sed yield: assumes 50% of erosion delivered to creek

Calculations
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N AUG 15 2019

JUL 2B2019
AU3 i 9 lUIS,

Oates . 2010
Rec'd: JUN 2 6, 10)

FOR ADMIN. USE ONLY

THP No.-

Date Filed

AND FIRE PROTECTION

RM-63 (03-15)

TIMBER
HARVESTING PLAN

STATE OF CALIFORNIA

DEPARTMENTOF FORESTRY

9. _
10. _

11. _

FORADMIN. USE ONLY
8. _

2. _
3. _

4. _

1., _

THP

Name:

5. _ 12. _ ElkTHP Date
Approved, _

6. 13. _

7. 14. If this is aMODIFIED THP, check box: [ Extension: [J Am

] #_-

This Timber Harvesting Plan (THP) form, when properly completed, is designed to comply with the Forest Practice Act (FPA)and

Board of Forestry and Fire Protection rules. All rule references are from Title 14 CCR; when cited, the form text will only make
reference to the rule number itself. The THP is divided into six sections. Seeseparate instructions for information on completing
this form. NOTE: The form must be printed legibly in ink or typewritten. Additional space may be inserted, asneeded, to provide
required information. Please distinguish answers from questions by fontchange,bold or underline.

SECTION I - GENERAL INFORMATION

This THP conforms to my/our plan and upon approval, I/we agree to conduct harvesting in accordance therewith. Consent is
hereby given to the Director of Forestry and Fire Protection, and his or her agents and employees, to enter the premises to inspect
timber operations for compliance with the Forest Practice Act and Forest Practice Rules.

1. TIMBER OWNER(S) OF RECORD: Name Gualala Redwood Timber LLC

Address P.O. Box 197

City Gualala State CA Zip 95445 Phone 707-884-3521

:<;<,"'" L -:::;s;:::::--. / /...... L.( / I at
Signature __/z:.--- Date b I <:..-L I·

NOTtr-The Timber Owner is responsiblefor payment of a yield tax. Timber YieldTaxinformation may be obtained at: TImber Tax
Section,MIC: 60, StateBoardof Equalization,P.O.Box942879,Sacramento,California94279-0060. Phone1-800-400-7115.For
TImberTax information, pleaseseeour website at: www.boe.ca.gov/proptaxes/timbertax.htm.

2. TIMBERLAND OWNER(S) OF RECORD: Name Gualala RedwoodTimber LLC

Address P.O. Box 197

City Gualala

---C
»<:

State CA 95445

Date

Phone 707-884-3521

"/ I' q{; /,;2...i.f I I

Phone --------

Date

1

Unknown, to benamedlater Lie. No.
(If unknown,sostate. You mustnotify CAL FIRE of LTO prior to start of operations)

3. LICENSEDTIMBER OPERATOR(S):Name

City State ZIp
--- ----

Signature -------------------------
Elk THP
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4. PLAN 5UBMITTER(s): Name
The submitter is the person who owns, leases, contracts, or operates on timberland. If the submitter is not identified in (1), (2),
or (3), above, an explanation of his/her authority to submit the plan should be provided in Section III. [1032.7(a) and 1034(e)J.

Address P.O. Box 197

City Gualala

Signature
/r

State CA Zip 95445

Date __L-_-:...L----' _

5. a. List person to contact on-site who is responsible for the conduct of the operation. If unknown, so state;
name must be provided for inclusion in the THP prior to start of timber operations.

Name Unknown, to be amended prior to start of operations.

Address

City State Zip _

b. [XjYes [OJ No Will the timber operator be employed for the
construction and maintenance of roads and landings during
conduct of timber operations? If no, who is responsible?

c. Who is responsible for erosion control maintenance after timber
operations have ceasedand until certification of the Work Completion
Report?

Phone --------

If not the LTG, then a written agreement must be provided per 1050 (c). Note, if the plan is located in an ASP
watershed the prescribed maintenance period for logging roads and associated landings, including appurtenant
roads, shall be three years. 923.7 [943.7, 963.7J(j).

The LTO is responsible for proper construction, inspection and maintenance of
erosion controls until the work completion report has been approved by the Director.
The landowner is responsible for inspection and any needed repair and maintenance
of erosion controls during the remainder of the prescribed maintenance period.
As per 14 CCR 923.7(j), the prescribed maintenance period for deactivated or abandoned
roads shall be one year unless otherwise prescribed by the Director pursuant to 14 CCR §
1050. The prescribed maintenance period for logging roads and associated landings,
including appurtenant roads, shall be three years.

a. Expected date of commencement of timber operations: [Xjdate of THPconformance; or

b. Expected date of completion of timber operations: [Xj5 years from date of THPconformance: or

(date)

(date)

Elk THP 2 Section I
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6. THETIMBER OPERATIONWILL OCCUR WITHIN THE:

[Xj COAST FOREST DISTRICT [OJ The Tahoe Regional Planning Authority Jurisdiction [OJ
Southern Sub district of the Coast F. D. [OJ A County with Special Regulations
[OJ SOUTHERN FOREST DISTRICT [OJ Coastal Zone, no Special Treatment Area (STA)
[OJ High use Sub district of the [ j STA(s), provide type and
Southern F. D. identify:
[OJ NORTHERN FOREST DISTRICT [OJ

Other:

7. LOCATIONOFTHETIMBER OPERATIONby legal description:

Base and Meridian: [Xj Mount Diablo [OJ Humboldt [OJ San Bernardino

Section Township Range Acreage County Assessor's Parcel Number
IOotionall

13 llN 15W 10 Mendocino

14 11N 15W 52 Mendocino

23 llN 15W 71 Mendocino

24 llN 15W 8 Mendocino

TOTALACREAGE _14_1 (Logging Area Only)

PLANNINGWATERSHED:CALWATERVersion, Identification Number,

& Name:

Robinson Creek Watershed (RCPW) (1113.810002) and Doty Creek Planning Watershed (DCPW)

(1113.810003)

USGS QUADRANGLENAME(S) AND
DATE(S):

MARK ALLTHAT APPLY:

McGuire Ridge 1991 and Gualala 1960 (photo revised 1977)

[Xj ASP watershed; [Xj Upstream of ASP; [OJ Exempt from ASP watershed rules; [OJ Non ASP watershed; [Xj

303d watershed

8. [OlVes [X] No Has a Timberland Conversion been submitted? If yes, list expected approval date or permit
number and expiration date if already approved

10. [j Yes [Xj No Is there an approved Sustained Yield Plan for this property? Number _; Date app. _

[j Yes [Xj No Has a Sustained Yield Plan been submitted but not approved? Number _: Date sub._

11. [j Yes [Xj No Is there a THP or NTMP on file with CALFIRE for any portion of the plan area for which a
Report of Satisfactory Stocking has not been issued by CALF!RE?

If yes, identify the THP or NTMP numberis): _
[j Yes [Xj No Is there a contiguous even aged unit with regeneration less than five years old or less

than five feet tall? If yes, explain. Ref. Title 14 CCR 913.1(933.1, 953.1) (a)(4).

12. [Xj Yes
[Xj Yes

j No Is a Notice of Intent necessary for this THP?
j No If yes was the Notice of Intent posted as required by14 CCR 1032.7 (g)?

Elk THP 3 Section I
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Art Haschak RPF Number 2423
387 Pacific Blvd.
State CA Zip 95521 Phone (707) 354-4057

FAX _

RPF preparing the THP: Name

Address
City Arcata

13.

a. [ 1Yes [X 1No I have notified the plan submitter(s), in writing, oftheir responsibilities pursuant to Title 14
CCR 1035 of the Forest Practice Rules.

[1Yes [X 1No I have notified the timber owner and the timberland owner of their responsibilities for
compliance with the Forest Practice Act and rules, specifically the stocking requirements
of the rules and the maintenance of erosion control structures of the rules.

Plan submitter is the same as timber owner. The plan submitter and their
representatives are actively involved in timber harvesting, plan preparation and
execution, and are aware of their responsibility for marking, stocking and
maintenance of erosion control structures. For these reasons written notification
was not deemed necessary.

b. [l Yes [Xl No I will provide the timber operator with a copy of the portions of the approved THP as listed
in 14 CCR 1035 (f). If "no", who will provide the LTO a copy of the approved THP?

The plan submitter is responsible for providing the LTO a copy of the
approved THP and any approved operational amendments, as specified in
14 CCR 1035(f).

I or my supervised designee will meet with the LTO prior to commencement of operations to advise of
sensitive conditions and provisions of the plan pursuant to Title 14 CCR 1035.2.

Supervising RPF or supervised designee will meet with LTO.

c. I have the following authority and responsibilities for preparation and administration of the THP and timber
operation. (Include both work completed and work remaining to be done):

By agreement with the plan submitter, the responsibility of the submitting RPF is

to prepare the plan and perform any necessary post-plan submission activities
that may arise during plan review until the plan is approved. This includes
answering first and second review questions, revising pages of the plan and

attending the PHI. During preparation of the plan I am responsible for watercourse
classification, flagging of WLPZs, marking of timber in WLPZs, choosing

silvicultural and yarding prescriptions, flagging of silvicultural and yarding
boundaries, sample marking of silvicultural areas when required, flagging of no­
cut areas if any exist, identifying road points and developing prescriptions for
their repair, developing an erosion control plan, conducting archaeological

surveys and notifications as well as some biological and botanical research and

surveying. As the submitting RPF, I am responsible for the accuracy and contents
of this plan. As forest managers of landowner, the forestry staff of Gualala
Redwood Timber LLC. (GRT) will be responsible for the administration of timber

operations including authority to amend the Plan for the submitter. An RPF from

Elk THP 4 Section I
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(GRT) will be amended into the plan prior to the start of operations. The timber
operator is responsible for the execution of this Plan as approved or amended.

d. Additional required work requiring an RPF which I do not have the authority or responsibility to perform:

All work after plan approval that requires an RPF, including plan amendments,
completion reports etc.

e. After considering the rules of the Board of Forestry and the mitigation measures incorporated in this THP, I
have determined that the timber operation:

[ ] will have a significant adverse impact on the environment. (Statement of reasons for overriding
considerations contained in Section III)

[X] will not have a significant adverse impact on the environment.

Registered Professional Forester: I certify that I, or my supervised designee, personally inspected the THP
area, and this plan complies with the Forest Practice Act, the Forest Practice Rules and the Professional
Foresters Law. If this is a Modified THP, I also, certify that: 1) the conditions or facts stated in 14 CCR
1051 (a) (1) - (16) exist on the THP area at the time of submission, preparation, mitigation, and analysis of
the THP and no identified potential significant effects remain undisclosed; and 2) /, or my supervised
designee will meet with the LTO at the THP site, before timber operations commence, to review and discuss
the contents and implementation of the Modified THP.

Elk THP 5 Section I
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State of California
Department of Forestry and Fire Protection

(Administrative Use Only-Area, )
(Plan No. )
(Date Received )
(Amendment Number )

LICENSED TIMBER OPERATOR RESPONSIBILITY ACKNOWLEDGEMENT
(As per 14 CCR §§ 1035.3(a)(1)-(2), 1092.14(a)(1)-(2).)

Harvesting Plan Number: no number at this time THP name is "Elk"
Licensed Timber Operator Information

Name: To be amended

Street Address/PO Box: City: Zip Code: _

Telephone Number: _ LTO Number: _

I hereby agree to abide by the terms and specifications of the plan. I have read and understand my
responsibility as LTO, as described under 14 CCR §§ 1022.4,1090.12 and 1092.14. I agree to fulfill my
responsibilities as an LTO as they pertain to this plan.

LTO Signature: Title: _

Responsible On-Site Contact (if different)

Name: _

Printed Name: Date: _

Street Address/PO Box: City: Zip: _

Telephone Number: _

REGISTERED PROFESSIONAL FORESTER (RPF) RESPONSIBILITY ACKNOWLEDGEMENT
(As per 14 CCR § 1035.1)

RPF Certified to Provide Professional Advice:

to be amendedName:__

Street Address/PO Box: City: Zip Code: _

Telephone Number: _ RPF Number: _

I have read and understand my responsibility as RPF, as described under 14 CCR § 1035.1 (a)-(g). I agree to fulfill
my responsibilities as an RPF as they pertain to this plan.

[X] Yes [] No I have been retained as the RPF available to provide professional advice to the licensed timber
operator and timberland owner upon request throughout the active timber operations regarding: (1) the plan, (2) the
forest practice rules, (3) and other associated regulations pertaining to timber operations.

RPF Signature: _

Elk THP 6 Section I
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PLAN SUBMITTER RESPONSIBILITY ACKNOWLEDGEMENT
(As per 14 CCR § 1035)

Plan Submitter

Gualala Redwood Timber, LLCName,:..:

95445Zip Code: _P.O. Box 197

Telephone Number: .:.,7.::;.07.:...·,.::8,.::8..:,4-..::3;.::5;.:2..:,1 _

I have read and understand my responsibilities as Plan Submitter as described under 14 CCR § 1035. I certify that I
have fulfilled my legal obligation as stated in the forest practice rules and agree to fulfill my responsibility as the plan
submitter as it pertains to this plan.

[Xl Yes [l No I have retained the services of an RPF to provide professional advice to the LTO and
timberland owner upon request throughout active timber operations regarding: (1) the plan, (2) the forest practice
rules, (3) and other associated regulations pertaining to timber operations.

[ 1Yes [Xl No I have authorized the timberland owner to perform the services of a professional forester,
understanding that the services will be provided personally on lands owned by the timberland owner.

/'

Plan Submitter Signature:
,,/

TIMBERLAND OWNER RESPONSIBILITY ACKNOWLEDGEMENT
lAs 14 CCR § 1035(d)(2}(B))

Timberland Owner

Name: _

Street Address/PO Box: ___________ City: Zip Code: _

Telephone Number: _

I have read and understand my responsibilities as timberland owner as described under 14 CCR § 1035(d)(2)(A)-(C).
I certify that I have fulfilled my legal obligation as stated in the forest practice rules, and agree to fulfill my
responsibilities as the timberland owner as it pertains to this plan.

I understand that I have been authorized by the plan submitter to perform the services of a professional forester pursuant to the
Landowner exception in PRe § 757, and such services will be personally performed only on those lands that I own.

Timberland Owner's Signature:

Elk THP 7 Section I
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Road #

Road Class

G18#

ID#

Mile Plan Final

End Crew Done

THP#

Rd Pt

THP Name

ECP Number

Problem
Solution

Repair Type Cr. Class DRCs Left D Exca. Truck Gra. Rock

Priority/Shedule Old Dia New Dia Ln Right D Cat Labor Com. Yds

Road Work

Cost Total Yds

$/FSD FSD Yds

• Road# - This is uniqueroadID numberfor eachroadsegmenton the property.
• RoadClass- This is the type of road.

• Upgraded- Outslopedanddipped
• Stormproofed- Outsloped,dippedandculvertsrepaired.
• Deactivation- Outsloped,dipped,culvertspulled, andthe roadwill be reused.
• AbandonedFixed - Outsloped,dipped,culvertsremovedandthe roadwill not

bereused.
• AbandonedLegacy- It will do more damagethan good to work on the road.

The roadwill not be reused.
• GIS# - Eachexisting site in the field (like a culvert) hasa uniqueGIS number,usually

the first visit ID#. It appearson the roadmaps. A new visit to anexisting sitewill
referencethe GIS#. You canlook up thehistory of visits to a particular site by calling
up all the recordswith the sameGIS#.

• ID# - Each"new" roadsitevisit hasa uniqueID number. It is generatedwhenthe
recordis enteredinto the database.

• Mile - Eachnumberedroadhasmileageticks from 0 to the endof the road. "Mile" is
the distanceout the roadto the site.

• End- If the site is along a lengthof road, like tipping anddipping, thereis a start
point (Mile) and"end" mileage.

• Insp.- The nameof the inspectorthat identified the site andmadethe prescriptionis
listed here. The inspectorsaretrainedto identify potential sedimentsourcesandmake
prescriptionsin accordancewith the Handbookfor ForestandRanchRoads,Weaver
andHagans,1992. Estimatesof sedimentproduction anddelivery aremadeby the
inspector.

• Crew- Thesearethe initials of contractorthat did the work.
• Planned- Dateof site identification.
• Done- Date site work wascompleted.
• THP# - THP Number
• Rd Pt - This is the working number(THP roadpoint) createdby the inspectorin the

field. It is often found on field flagging.
• THP Name- The THP or programthe work is associatedwith.
• ECPName- The Erosion Control Plan the site is associatedwith.
• Problem- The type of problem.
• Solution- The type of solution.
• Repairtype Why wasthe work done.
• Priority - This reflectsthe urgencyof the problem. A high priority site is onethat is

likely to deliver a significant amountof sedimentduring the next 5 yearstormevent.
Medium and low priority sitesneedupgrading,but areunlikely to deliver significant

amountsof sedimentin the next severalyears.High priority siteswill be scheduledfor
completionprior to a low or mediumpriority site.In aTHP, the implementation
priorities below apply.
• THP Low - Mitigation appliedprior to THP completion.
• THP Med - Mitigation appliedconcurrentwith operationsaffectingsite.
• THP High - Mitigations applied in the first yearafterTHP approvalor as

describedin the plan.
• StreamClass- As per the ForestPracticeRules
• Old Dia- The diameterof the old culvert.
• New Dia Ln - The diameterandlengthof thenew culvert if any.
• DRCs- Numberof ditch relief culvertsneededfor the site.
• Rock- Yardsof rock neededat the site- rip rap,rock surface,etc.
• Right andLeft Ditch - Feetof roadto the right andleft of the site that is connected

andneedstreatment.
• EquipmentHours

• Exca.- Excavator
• Cat- Caterpillartractor
• Labor - Hand labor
• Truck - Dump truck or watertruck
• Gra.- Grader
• Com.- Compactorandpilot car if needed.

• Yds - This is the total yardageof soil that mustbemovedat the site.
• Cost- All the equipmentcostsplus the culvert costs. This doesnot include

administrationor logistic costs.
• $/FSD- This is the total costdivided by theyardsof soil preventedform delivery

(FSD) to the watercourses.
• Total Yds - This is the estimateof yardagethat will bemobilized in a failure if the

work is not done.
• FSD (FutureSedimentDelivery) PSD (Potentialsedimentdelivery) - This is the

amountof soil that will bepreventedfrom beingdeliveredinto thewatercoursesifthe
project is completed. It is the relative potential for sedimentdelivery (RPSD). This
yardageonly appearsif the inspectorhasbeentrainedto estimatethis. This also
includesroadsurfaceerosionthat disconnectingthe roadsfrom the watercourseswill
preventfrom being delivered. On upgradedroadsit is typically 0.2 cubic feetper
squarefoot of roadper decadefor the portion (typically 50%) that hasbeen
disconnected.The road andcutbankwidth is assumedto be25 feet.

Sunday,February 10,2019 Erosion Control Plan Page3 of3
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..•. ..,:-.r.-:

OCT1 () 20:

Extension: [1 Am #__

FOR ADMIN. USE ONLY
THP No. 1-1 8-0SEME!i'Dates Rec'd: P 2018

Little THP

Date Filed _

Date Approved _

_______--=D=at e Expire s :

TIMBER
HARVESTING PLAN

STATEOF CALIFORNIA

DEPARTMENT OF FORESTRY

AND FIREPROTECTION

RM-63 (03-15)

If this is a MODIFIED THP, check box:

[ 1

THP

Name:
13. _

14. _

FOR ADMIN. USE ONLY
8. _

9. _
10. _

11. .

12. _

6. _

7. _

1. _

2. _

3.
4.. _

5. _

This Timber Harvesting Plan (THP) form, when properly completed, is designed to comply with the Forest Practice Act (FPA) and
Board of Forestry and Fire Protection rules. All rule references are from Title 14 CCR; when cited, the form text will only make
reference to the rule number itself. The THP is divided into six sections. Seeseparate instructions for information on completing
this form. NOTE: The form must be printed legibly in ink or typewritten. Additional space may be inserted, as needed, to
provide required information. Please distinguish answers from questions by font change,bold or underline.

SECTION 1- GENERAL INFORMATION

This THP conforms to my/our plan and upon approval, I/we agree to conduct harvesting in accordance therewith. Consent is
hereby given to the Director of Forestry and Fire Protection, and his or her agents and employees, to enter the premises to
inspect timber operations for compliance with the Forest Practice Act and Forest Practice Rules.

1. TIMBER OWNER(S) OF RECORD: Name Gualala Redwood Timber LLC

Address P.O. Box 197

Phone 707-884-3521
-----

Zip 95445State CA
--------------,.----_.-

City Gualala

Signature _. .. Date 0'f5-;l1 -(;l018
NOTE: The Timber Owner I res onsible for tax. Timber Yield Tax information may be obtained at: Timber Tax
Section, MIC: 60, State Board of£qualization, P.O. Box 942879, Sacramento, California 94279-0060. Phone 1-800-400-7115. For
Timber Tax information, please see our website at: www.boe.ca.gov/proptaxes/timbertax.htm.

2. TIMBERLAND OWNER(S) OF RECORD: Name Gualala RedwoodTimber LLC

Address P.O. Box 197

City Gualala State _C_,A__ Zip 95445

Date

Phone 707-884-3521

3. LICENSEDTIMBEH Unknown, to be namedlater Lie. No.
(If unknown, so state. You must notify CALFIRE of LTD prior to start of operations)

Address

City State Zip Phone
REC

Little THP Section I1

Gualala Redwood Timber LLC
--._._---------------:;::--::-==--=------------

.._--_._-----

4. PLAN SUBMITTER(s): Name

Signature
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The submitter is the person who owns, leases, contracts, or operateson timberland. If the submitter is not identified in (1), (2), or (3),
above, an explanationof his/her authority to submit the plan should be provided in Section III. [1032.7(a)and 1034(e)].

Address P.O. Box 197

City Gualala

Signature

State CA Zip 95445 Phone 707-884-3521

5. a. List person to contact on-site who is responsible for the conduct of the operation. If unknown, so state;
name must be provided for inclusion in the THP prior to start of timber operations.

Name Unknown, to be amended prior to start of operations.

Address

City State Zip Phone--------------- ---- ----- -------

b,' [X]Yes [0] No Will the timber operator be employed for the construction and maintenance of roads
and landings during conduct of timber operations? If no, who is responsible?

c. Who is responsible for erosion control maintenance after timber operations have
ceased and until certification of the Work Completion Report? _

If not the LTO, then a written agreement must be provided per 1050 (c). Note,
if the plan is located in an ASP watershed the prescribed maintenance period
for logging roads and associated landings, including appurtenant roads, shall
be three years. 923.7 [943.7, 963.7](j).

The LTO is responsible for proper construction, inspection and maintenance of
erosion controls until the work completion report has been approved by the Director.
The landowner is responsible for inspection and any needed repair and maintenance
of erosion controls during the remainder of the prescribed maintenance period.
As per 14 CCR 923.7(j), the prescribed maintenance period for deactivated or abandoned
roads shall be one year unless otherwise prescribed by the Director pursuant to 14 CCR §
1050. The prescribed maintenance period for logging roads and associated landings,
including appurtenant roads, shall be three years.

6. a.
Expected date of commencement of timber operations: [X]date ofTHP conformance; or [0] (date)

b.
Expected date of completion of timber operations: [X] 5 years from date ofTHP conformance: or [0] (date)

7. THETIMBER OPERATION WILL OCCUR WITHIN THE:

[X] COAST FOREST DISTRICT [0] The Tahoe Regional Planning Authority Jurisdiction [0]
Southern Sub district of the Coast F. D. [0] A County with Special Regulations
[0] SOUTHERN FOREST DISTRICT [0] Coastal Zone, no Special Treatment Area (STA)

[0] High use Sub district of the [ ] STA(s), provide type and
Southern F. D. identify:

[0] NORTHERN FOREST DISTRICT [0]
Other:
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8. LOCATION OFTHE TIMBER OPERATION by legal description:

Baseand Meridian: [X] Mount Diablo [0] Humboldt [0] San Bernardino

Section Township Range Acreage County ... ASSessor'sParceiNumber
(Optional)

4 llN 15W 7 mendocino

9 llN 15W 15 mendocino

10 llN 15W 37 mendocino

14 llN 15W 81 mendocino

15 llN 15W 42 mendocino
23 llN 15W 17 mendocino

C----.

TOTALACREAGE 199---- (Logging Area Only)

PLANNING WATERSHED: CALWATERVersion, Identification Number,
& Name:

Daty Creek Planning Watershed (DCPW) (1113.810003)

USGS QUADRANGLE NAME(S) AND
DATE(S):

MARI< ALL THAT APPLY:

Gualala 1960

[X] ASP watershed; [X] Upstream of ASP; [0] Exempt from ASP watershed rules; [0] Non ASP watershed;
[X] 303d watershed

9. [D]Yes [X] No Has a Timberland Conversion been submitted? If yes, list expected approval date or permit
number and expiration date if already approved. _

10. [] Yes [X] No Is there an approved Sustained Yield Plan for this property? Number _; Date app. _

[] Yes [X] No Has a Sustained Yield Plan been submitted but not approved? Number _; Date sub. _

11. [ 1Yes [X] No Is there a THP or NTMP on file with CDF for any portion of the plan area for which a Report of
Satisfactory Stocking has not been issued by CDF?

If yes, identify the THP or NTMP number(s):. _
[] Yes [Xl No Is there a contiguous even aged unit with regeneration less than five years old or iessthan five

feet tall? If yes, explain, Ref. Title 14 CCR 913.1(933.1, 953.1) (a)(4).

12, [X] Yes [ ] No
[X] Yes [] No

Is a Notice of Intent necessary for this THP?
If yes was the Notice of Intent posted as required by14 CCR 1032.7 (g)?

13. Art Haschak
387 Pacific Blvd.
State CA Zip 95521 Phone (707)354-4057

FAX _

a, [] Yes [X] No I have notified the plan submitter(s), in writing, of their responsibilities pursuant to Title 14
CCR 1035 of the Forest Practice Rules,

[] Yes [X] No I have notified the timber owner and the timberland owner of their responsibilities for compliance
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with the Forest Practice Act and rules, specifically the stocking requirements of the rules and the
maintenance of erosion control structures of the rules.

Plan submitter is the same as timber owner. The plan submitter and their
representatives are actively involved in timber harvesting, plan preparation and
execution, and are aware of their responsibility for marking, stocking and
maintenance of erosion control structures. For these reasons written notification
was not deemed necessary.

b. [ ] Yes [X] No I will provide the timber operator with a copy of the portions of the approved THPas listed in 14
CCR 1035 (f). If "no", who will provide the LTO a copy of the approved THP?

The plan submitter is responsible for providing the LTO a copy of the
approved THP and any approved operational amendments, as specified in
14 CCR 1035(f).

lor my supervised designee will meet with the LTO prior to commencement of operations to advise of

sensitive conditions and provisions of the plan pursuant to Title 14 CCR 1035.2.

Supervising RPF or supervised designee will meet with LTO.

c. I have the following authority and responsibilities for preparation and administration of the THPand timber
operation. (Include both work completed and work remaining to be done):

By agreement with the plan submitter, the responsibility of the submitting RPF is
to prepare the plan and perform any necessary post-plan submission activities
that may arise during plan review until the plan is approved. This includes
answering first and second review questions, reVising pages of the plan and

attending the PHI. During preparation of the plan I am responsible for watercourse
classification, flagging of WLPZs, marking of timber in WLPZs, choosing
silvicultural and yarding prescriptions, flagging of silvicultural and yarding
boundaries, sample marking of silvicultural areas when required, flagging of no­
cut areas if any exist, identifying road points and developing prescriptions for
their repair, developing an erosion control plan, conducting archaeological
surveys and notifications as well as some biological and botanical research and
surveying. As the submitting RPF, I am responsible for the accuracy and contents
of this plan. As forest managers of landowner, the forestry staff of Gualala
Redwood Timber LLC. (GRT) will be responsible for the administration of timber
operations including authority to amend the Plan for the submitter. An RPF from
(GRT) will be amended into the plan prior to the start of operations. The timber
operator is responsible for the execution of this Plan as approved or amended.

d. Additional required work requiring an RPF which I do not have the authority or responsibility to perform:

All work after plan approval that requires an RPF, including plan amendments,
completion reports etc.
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e. After considering the rules of the Board of Forestry and the mitigation measures incorporated in this THP, I have
determined that the timber operation:

[ ] will have a significant adverse impact on the environment. (Statement of reasons for overriding considerations
contained in Section III)

[X] will not have a significant adverse impact on the environment.

Registered Professional Forester: I certify that I, or my supervised designee, personally inspected the THP area, and
this plan complies with the Forest Practice Act, the Forest Practice Rulesand the Professional Foresters Law. If this is
a Modified THP, I also, certify that: 1) the conditions or facts stated in 14 CCR 1051 (a) (i) - (16) exist on the THP
area at the time of submission, preparation, mitigation, and analysis of the THPand no identified potential significant
effects remain undisclosed; and 2) I, or my supervised designee will meet with the LTG at the THPsite, before timber
operations commence, to review and discussthe contents and implementation of the Modified THP.

Signalure G0!fL Dale 1/<I/f <6
'7

I
I
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State of California
Department of Forestry and Fire Protection

(Administrative Use Only-Area ,)
(Plan No. )
(Date Received )
(Amendment Number )

LICENSED TIMBER OPERATOR RESPONSIBILITY ACKNOWLEDGEMENT
(As per 14 CCR §§ 1035.3(a)(1)-(2), 1092.14(a)(1)-(2).)

Harvesting Plan Number: no number at this time THP name is "Little"
Licensed Timber Operator Information

Name: To be amended

Street Address/PO Box: City: Zip Code: _

Telephone Number: LTO Number: _

I hereby agree to abide by the terms and specifications of the plan. I have read and understand my
responsibility as LTO, as described under 14 CCR §§ 1022.4, 1090.12 and 1092.14. I agree to fulfill my
responsibilities as an LTO as they pertain to this plan.

LTO Signature: Title: _

Responsible On-Site Contact (if different)

Name: _

Printed Name: Date: _

Street Address/PO Box: City: Zip: _

Telephone Number: _

REGISTERED PROFESSIONAL FORESTER (RPF) RESPONSIBILITY ACKNOWLEDGEMENT
(As per 14 CCR § 1035.1)

RPF Certified to Provide Professional Advice:

to be amendedName:__

Street Address/PO Box: City: Zip Code: _

Telephone Number: _ RPF Number: _

I have read and understand my responsibility as RPF, as described under 14 CCR § 1035.1(a)-(g). I agree to fulfill
my responsibilities as an RPF as they pertain to this plan.

[ X] Yes [] No I have been retained as the RPF available to provide professional advice to the licensed timber
operator and timberland owner upon request throughout the active timber operations regarding: (1) the plan, (2) the
forest practice rules, (3) and other associated regulations pertaining to timber operations.

RPF Signature:
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PLAN SUBMITTER RESPONSIBILITY ACKNOWLEDGEMENT
(As per 14 CCR § 1035)

Plan Submitter

Gualala Redwood Timber, LLCName,:,.: =-===::...:..=.::=:..=.,;:;.:.....:...:,:.:.==.:..1...:=.::::..-- _

95445Zip Code: _----.::..=..;:...:..:'-- _P.O. Box 197

Telephone Number: .:,.7.=,0.::.,.7-..;:8:;.;:8;...;4:....-;;.35.::,;2::.1.:.-- _

I have read and understand my responsibilities as Plan Submitter as described under 14 CCR § 1035. I certify that I
have fulfilled my legal obligation as stated in the forest practice rules and agree to fulfill my responsibility as the plan
submitter as it pertains to this plan.

rX] Yes [] No I have retained the services of an RPF to provide professional advice to the LTO and
timberland owner upon request throughout active timber operations regarding: (1) the plan, (2) the forest practice
rules, (3) and other associated regulations pertaining to timber operations.

[ ] Yes [X] No I have authorized the timberland owner to perform the services of a professional forester,
understanding that the services will be provided per onally on lands owned by the timberland owner.

Plan Submitter Signature:

TIMBERLAND OWNE RESPONSIBILITY ACKNOWLEDGEMENT
(As 14 CCR § 1035(d)(2)(B))

Timberland Owner

Name: __same as plan submitter

Street Address/PO Box: , City: Zip Code: _

Telephone Number: _

I have read and understand my responsibilities as timberland owner as described under 14 CCR § 1035(d)(2)(A)-(C).
I certify that I have fulfilled my legal obligation as stated in the forest practice rules, and agree to fulfill my
responsibilities as the timberland owner as it pertains to this plan.

I understand that I have been authorized by the plan submitter to perform the services of a professional forester pursuant to the
Landowner exception in PRe § 757, and such services will be personally performed only on those lands that I own.

Timberland Owner's Signature:
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• •
PlannedRoadWork Hydrologic Unit All Repair type All

Planning Watershed All Priority All

Road # All From Mi All To Mi All Road ClassAll

THP All From Date 1/1/1980 To Date 6/2512018- I •
Road # GIS# Mile Plan Final THP# THP Name Problem Repair Type Cr. Class DRCs Left D Exca. Truck Gra. Rock Cost Total Yds

Road Class ID# End Crew Done Rd Pt ECP Number Solution Priority/Shedule Old Dia New Dia Ln Right D Cat Labor Com. Yds $/FSD FSD Yds

60.4 1534 0.500Haschak 18-01 Little Culv. THPApp.Rd. 1II 0 0 8 2 0 0 $5,380 300
PrivateSeasonal 6619 O.OOOUnk 2 Little Culv. Replace Medium 60" 0 0 0 0 0 0 $18 300

Replacewith 60" culvert.

60.4 6620 0.870Haschak 18-01 Little Culv. THPApp.Rd. II 0 0 0 0 0 0 $2,184 200
PrivateSeasonal 6620 O.OOOUnk 3 Little Culv. Replace Medium - 48" 40 0 0 0 0 0 $0 0

Replacewith 48" culvert.

Road Number 60.4 Grand Total All Sites 2 Culvert Costs $6,384 0 8 2 0 0 $7,564 500
0 0 0 0 0 $25 300

80.4 1432 0.130Haschak 18-01 Little SurfaceDrainage THPApp.Rd. N/A 0 0 0 0 0 0 $0 10

PrivateSeasonal 6645 0.000Unk 28 Little Dip Rolling Medium - 0 0 0 0 0 0 $0 10

Maintain and enhanceif necessaryrolling dip at this location.

Road Number 80.4 Grand Total All Sites 1 Culvert Costs $0 0 0 0 0 0 $0 10 \r"
o 0 0 0 0 $0 10

• Grand Total All Sites 3 Culvert Costs $6,384 • 0 8 2 0 0 $7,564 510 cf.l
o 0 0 0 0 $24 310 C\
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Road #

Road Class

GIS#

ID#

Mile Plan Final

End Crew Done

THP#

Rd Pt

THP Name

ECP Number

Problem
Solution

Repair Type Cr. Class DRCs Left D Exca. Truck Gra. Rock

Priority/Shedule Old Dia New Dia Ln Right D Cat Labor Com. Yds

Road Work

Cost

$/FSD

Total Yds

FSD Yds

• Road# - This is uniqueroadID numberfor eachroadsegmenton theproperty.
• RoadClass- This is the typeof road.

• Upgraded- Outslopedanddipped
• Stormproofed- Outsloped,dippedandculvertsrepaired.
• Deactivation- Outsloped,dipped,culvertspulled, andthe roadwill be reused.
• AbandonedFixed- Outsloped,dipped,culvertsremovedandthe roadwill not

bereused.
• AbandonedLegacy- It will do moredamagethan goodto work on the road.

The roadwill not be reused.
• GIS# - Eachexisting site in the field (like a culvert) hasa uniqueGIS number,usually

the first visit ID#. It appearson the roadmaps. A new visit to anexisting sitewill
referencethe GIS#. You canlook up the history of visits to a particular siteby calling
up all the recordswith the sameGIS#.

• ID# - Each"new" roadsitevisit hasa unique ID number. It is generatedwhenthe
recordis enteredinto the database.

• Mile - Eachnumberedroadhasmileageticks from 0 to the endofthe road. "Mile" is
the distanceout the roadto the site.

• End- If the site is alonga lengthof road, like tipping anddipping, thereis a start
point (Mile) and"end" mileage.

• Insp.- Thenameof the inspectorthat identified the siteandmadethe prescriptionis
listed here. The inspectorsaretrainedto identify potential sedimentsourcesandmake
prescriptionsin accordancewith the Handbookfor ForestandRanchRoads,Weaver
andHagans,1992. Estimatesof sedimentproductionanddelivery aremadeby the
inspector.

• Crew- Thesearethe initials of contractorthat did the work.
• Planned- Dateof site identification.
• Done- Datesitework wascompleted.
• THP# - THP Number
• Rd Pt - This is the working number(THP roadpoint) createdby the inspectorin the

field. It is often found on field flagging.
• THP Name- TheTHP or programthe work is associatedwith.
• ECPName- TheErosion Control Plan the site is associatedwith.
• Problem- The type of problem.
• Solution- The type of solution.
• Repairtype- Why wasthe work done.
• Priority - This reflectsthe urgencyof the problem. A high priority site is onethat is

likely to deliver a significant amountof sedimentduring the next 5 year stormevent.
Medium andlow priority sitesneedupgrading,but areunlikely to deliver significant

amountsof sedimentin the next severalyears.High priority siteswill be scheduledfor
completionprior to a low or mediumpriority site.In aTHP, the implementation
priorities below apply.
• THP Low - Mitigation appliedprior to THP completion.
• THP Med - Mitigation appliedconcurrentwith operationsaffectingsite.
• THP High - Mitigations appliedin the first yearafter THP approvalor as

describedin the plan.
• StreamClass- As per the ForestPracticeRules
• Old Dia - The diameterof the old culvert.
• New Dia Ln - The diameterandlengthof the new culvert if any.
• DRCs- Numberof ditch relief culvertsneededfor the site.
• Rock - Yardsof rock neededat the site rip rap, rock surface,etc.
• Right andLeft Ditch - Feetof roadto the right andleft of the sitethat is connected

andneedstreatment.
• EquipmentHours

• Exca,- Excavator
• Cat- Caterpillartractor
• Labor- Hand labor
• Truck - Dump truck or watertruck
• Gra.- Grader
• Com.- Compactorandpilot car if needed.

• Yds - This is the total yardageof soil that mustbemovedat the site.
• Cost- All the equipmentcostsplus the culvert costs. This doesnot include

administrationor logistic costs.
• $IFSD- This is the total costdivided by the yardsof soil preventedform delivery

(FSD) to the watercourses.
• Total Yds- This is the estimateof yardagethat will bemobilized in a failure if the

work is not done.
• FSD (FutureSedimentDelivery) PSD (potential sedimentdelivery) - This is the

amountof soil that will be preventedfrom being deliveredinto thewatercoursesif the
project is completed. It is the relativepotential for sedimentdelivery (RPSD). This
yardageonly appearsif the inspectorhasbeentrainedto estimatethis. This also
includesroadsurfaceerosionthat disconnectingthe roadsfrom the watercourseswill
preventfrom being delivered. On upgradedroadsit is typically 0.2 cubic feetper
squarefoot of roadper decadefor the portion (typically 50%) that hasbeen
disconnected.The road andcut bankwidth is assumedto be25 feet.

N
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