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INTRODUCTION

Site 80-5, otherwise known as W-Line and Dolason Hi1l Prairie, is located on
the east side of the Redwood Creek Basin. The drainage area studied, encom-
passes all tributaries to Dolason Creek, which have their headwaters on the

south-facing, spur ridge of Dolason Hill Prairie. Most streams encountered,
were small and ephemeral or intermittent. Some were spring-fed. Elevation

on the site varied from. 160 feet to 2,424 feet.

The site is underlain by Franciscan sandstone and shale. There appear to be
coherent sandstone beds, generally trending NW/SE which form small benches
in the topography, particularly on the upper half of the site. Slopes here,
are rounded and stable. Bedrock becomes predominantly shale, grading into

a "schisty-shale", and "blue goo" soil becomes more prevalent on the lower
part of the site. Slopes increase, streams become more incised and unstable
areas are present in the old growth below.

Virgin redwood covers about the lower half of the'site(420 acres). Grass-
land prairie covers 200 acres along the ridge. 154 acres were logged; about
two thirds were tractor yarded and one third, cable yarded.

There are two major haul roads on the site, W-Line and Harding's Road,
totalling 4.8 miles. Road history, erosfonal problems and treatments for
each, are described in separate sections of the report. Specific costs for
work locations are found in the tables at the end. (These tables are probably
much more useful and interesting than the text.)

(1)




Scale [:2%00C0

LoaaING HisSTOR)

W—L'ine. ancl

Dolason Prairie
|

D- Wing

Lecerp:

—-—  Major Resd

.... Rehabed Rosd

ol Sérenr-

@. Cable Cut, 4 - yesrr

(2)




Skid Teail

== x"hjer Haul Roud
Pravri ‘Boundu-y

tvnesteae PYRY H 'dc
oo D'Rad‘gt_ i

i =  Tnjermittent Siream.
————— PQ(.'\“}.[ Siream.
— - — cud - AN " so“’\“fy

——— = o= Fawld Zene

O.Gh. 0ld Curowth Redwood
TY- 77 Tracker \/ariul 1977
CY-'TT Cable ydrded 1917

Rx -1 Hawl! Road Siream C\'osnhs

R-Y Haul Read Rewek
13- 3] Skid Road

Sx-2 Skid Frail Stream. Cresstns 0O
,,2‘(‘16' Elevadion In feet marker

\

)

L—

W ~’.

DOLASON REHARILITATI
__ulNlT'; 80-5

1: 6000

Scale

0
O_
0




TOTAL COST SUMMARY

Dolason Prairie and W-line were rehabilitated in the summer of 1980 for 2 grand
total cost of $109,485. This figure does not included vegetation or the
aborted W-1ine rockpit costs. The total drainage areas affected is 774

acres. The area actually worked on is 23 acres.

Percent
Actual Cost of Total
Total heavy equipment cost* $ 82,633 75%
Total labor intensive cost $ 11,522 1 0%
Total cost of quarry & transport rock  $§ 455336 *No’oho i 1% \woo yds
Total _ $3054485- 1002

lio,215.

*Actual cost of work done on site. Does not include move in and out
or lowboy expenses.

The following table shows the breakdown of heavy equipment costs.

Table )
Number of  Actual cost of Percent of
sites or work (rounded to total heavy
Treatment length nearest dollar) equipment cost
Ripping and opening roads 4.6 miles $2,591 3%
Removal of drainage obstructions 48 sites $33,518 1%
a) culverts a) 15 a) $11,925 a) 14%
b) humboldts b) 23 b) $18,036 b) 22%
c) swales, skid trails, others ¢) 10 c) $3,557 c) 4%
Decks g sites $13,801 17%
Landings 3 sites $2,714 3%
Roads 4.8 miles $22,106 27%
a) forested or 1ogged a) 2.9miles a) $8,785 a) 1%
b) prairie b) 1.9miles b) $13,321 b) 16%
Travel between work sites $1,796 2%
Moving materials to work sites $3,279 4%
Standby $480 0.5%
Standby related to rockpit closure $1,803 2%
Other miscellaneous costs . $545 _0.5%

Totals $82,633 100%
(3)
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Table _ 2

“
HUMBOLDT CULVERT : ROAD ’
ROAD CROSSINGS | CROSSING SWALES REACHES / DECKS LANDINGS TOTAL COST/MILE
/1]
F\‘J\-"""f e .
W-Line ¢ 193.50 | $10,321.25 | $2,736.75 | $10,974.00.{ $10,974.00 Dn ,938.75 | $39,965.15>| $19,982.58
R-1 to R-25 (2) (1) (10) (@) [Tt @ |, .
(2 miles) % ~7 178
D-Line 7,453.50 - - _1,506.50 - 774.7% 9,734.75 | 19,469.50
A11 below H-8 (6) (2) (1)
(.5 miles)
Harding 10,389.25 1,603.50 820.50 9,436.25 -- -- 22,249.50 9,673.70
R-26 to K & K (15) (4) (1) -(18)
12.3 miles)
2
Note: (#)=quantity of...




Table 3

HEAVY EQUIPMENT LIST

()

UIPMENT DESCRIPTION OPERATOR/OWNER COST/HR
50C Case Bulldozer Gary Netherby/Whitey Brown $60.00
90 B John Deer  Excavator Larry Lambert 64.50
ie 22-B Crane Drag-line Ralph/Carl Kjer 77.50
0C Case Extendahoe Verh McGaughey 30.00
(Backhoe)
T D6B 44A Bulldozer Ivan Koonhauser/Carl Vollweiler 33.00
50 Case Bulldozer Rusty Vorous 65.00
TTD 25 Bulldozer "~ Robert Moore/Ted's Construction 73.50
Loader Henry Budeau 35.00
T 9552 1/2 yd Loader Mike/Hal Reardon §5.00
se W18 Loader John List§%F(?)/Robert Figas 45.00



ABBREVIATIONS

C-# Culvert number
S-# Swale or small channel, fi11 crossing.
H-# | Humboldt crossing, logs suspected, but

not always found,

D-# Deck or wide spot on road (switchback
corners).

L-# Landing, usually associated with cable-
yarding.

R-# Road reach, usually from one crossing to
the next.

R/Q-# Road reach with very wet slumping and/or
, gullied cutbanks.

Numbers are not in a logical order, as it turns out.
They originally indicated the order we planned to do
things in.

(6) -



RIPPING AND OPENING ROADS

A1l roads other than W-1ine had to be opened for future access using a TD 25
bulldozer. Fourteen partially or totally blown out crossings had to be
reconstructed in order to deiiver rocks, check dam boards, and straw to each:
work site.

The TD 25 was equipped with two 24-inch ripper teeth which had an effective
ripping depth of 18 inches. A1l road surfaces were ripped three times
(passes). We neglected to rip the inboard ditch on W-1line. Possibly the
inboard ditch is still carrying subsurface flow which might have caused

the small slumps in the switchback area on W-line.

Table 4
Category ‘ Hours ’ Cost Total Cost
Open 13 1/2 $73.50 $ 992.25
Rip 21 3/4 73.50 1,598.63

Total $2,590.88

List of blown-out stream crossings and gullies which were filled during road
opening: H-4, H-5, H-7, H-9, H-10, H-10 1/2, K-11, H-12, H-13, H-15, H-16,
H-23, S-13, R-40, and Dolason Creek and associated gullies. '

4.6 miles ilifiaeui

(7)



W-LINE: INTRODUCTION

J-Tine was a major haul road built by Arcata Redwood Company (ARCO). It starts
at the Bald Hills Road, Jjust below Elk Camp Prairie, and winds down through old
growth and logged land for 4.5 miles, ending at Dolason Creek. The lower two
miles, beginning where the road enters Dolason Prairie, were rehabilitated in
the summer of 1980. The remaining 2.5 miles are scheduled for removal in 1982.
several highly controversial areas along the lower W-line were logged in 1977,
just prior to park expansion. These consist of two cable-yarded units (L-1 and
L-2), a tractor-yarded unit on the prairie fringe, coincidentally also an
archaeological site (between D-6 and D-7, extending down to C-4 and C-5), and
200 foot wide "right-of-way" cuts along the entire road reach.

The first 0.6 miles of road switchbacks through the prairie (R-25 to D-8),
following Harding's logging road, built in the early 1950's. This was upgraded
and heavily rocked in 1977. Erosional problems in this area are discussed later
in the Harding Road section.

The remaining 1.4 miles of road, mostly through old growth, was also rocked and
had eleven intact culvert crossings. Most of the culverts were correctly placed
and had caused only minor erosion. However, it must be kept in mind that there
have been no major storms since 1977. --A slump occurred above C-8 in March 1980,
blocking the channel and culvert inlet, and diverting flow across the road
prism. This was causing gullying and failure of the saturated outside edge of
the road. In many places, the road passed through headwater bowls, disturbing
the natural subsurface flow.

There were numerous areas where road stability was questionable, indicated by
the presence of ponded water, seeping cutbanks, tension cracks, and small scarps.

R-10 was the most unstable; a 400 foot long section of the edge of the road had
failed, debris avalanche style, down a 80-90% logged "right-of-way" slope; small
mudflows reached several hundred feet into old growth below.

There were six decks, all with slash and loggs perched around their edges; in
some places debris was shoved up against the old growth redwood below. Most
of these decks were built away from stream channels, and posed no immediate
problems. The two cable yarded landings were build on moderately sloping
ridges and have virtually no erosional problems.

(8)
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The site-specific section which follows includes site conditions before
rehabilitation, and details on how the treatments were done. Sites are
discussed in the order in which they were completed. Costs, treatments,
volumes, road lengths, etc. are summarized numerically in Table 1-4.
This is probably the most useful part (not as boring efther!).

(9) -



W-LINE: SITE-SPECIFIC DETAILS

R 1

m—

This short road reach was used during the salvage operation, but had no
erosional problems. After salvage was finished, it was gently outsloped by
the excavator. One water bar was also constructed.

D-1

The edge of the deck closest to C-1 had tension cracks, and perched slash.
The crane pulled this material back, and the cat spread the fill, providing a
gentle outsiope to the deck.

C-1

A working 24" culvert with trash rack and half-round, set close to the original

stream grade. There had been 2' of downcutting below the end of the half-round,.
. and tension cracks were present at the outside edge of the road. The channel

is in old growth above and below the roadway, with no significant problems.

The channel was excavated by the crane and cat. The crane did most of the
digging; the cat moved fi1l away from the crane and used it to outslope the
surrounding road reaches, did some winching, and periodically made level pads
for the crane to work from. The cat was also working on outsloping Deck-1,
while waiting for fil1 from the crane. (90\/63. Rock.

See comments at end of C-2.

C-2
C-2 was a working 36" culvert with trash rack and hailf-round, laid close to
the original stream grade. One to two feet of both the inside and outside
edges of the road over the culvert had failed, and more tension cracks were
Present at the outside edge of the road. Up to 2 feet of sediment had been
deposited in a level reach of channel above the trash rack. Downcutting below
the half-round totalled 6 feet. The channel above and below is in old growth,

: with no significant problems. This channel carried the most flow of all channels

‘ gworked on: observed maximum flow was measured as 7 feet wide by 2 feet deep,

and was roughly estimated to be traveling at 1 foot per second. This calculates

(10)



to be 14 cfs, but this figure seems high.

The majority of this streamexcavation was done by the hydraulic excavator and
cat. The crane did some preliminary work, pulling up material thought to be
beyond the excavator's reach. This turned out to be unnecessary; a skid trail
below the main road provided access for the excavator, and the excavator ended
up redefining and cleaning up the crane's work. While the excavator was working
below, the cat removed much of the fi1l over the culvert, using the dirt to
start outsloping the road. Then the excavator came back up, removed the culvert
and defined the channel.

Rocking took a long time here because, due to the narrowness of the road, rock
had to be dumped about 200 feet away from the crossing. Originally we had
planned to have the cat push rock over to the excavator; the excavator would
then place it in the channel. However, the cat ended up with more dirt than
rock by the time he got to the channel, and so the excavator ended up moving
and placing the rock alone {took 5.5 hours). This wa1k‘pg back and forth was
extremely inefficient; a loader was what we needed. 0n1y ¥ﬁnor hand adjustment
was required. 80 yos Rock,

Comments

This was our most expensive crossing, per cubic yard removed for several reasons,
one being the rock, mentioned above. The other main reason is the crane; this
is 31so why C-1 was so expensive. The crane required a level pad to work from.
In order to shape the channel properly, he often needed several pads to give
him different working angles. This required that the cat stop what he was
doing and build pads, or upgrade the access to a level spot. Eventually the
crane had to remove these pads. Another problem with the crane {or possibly
Just the operator?) was the inaccuracy in casting. It often required several
casts to correctly place the bucket. The bucket also had a tendency to knock
loose large dirt clods and other loose ravel which ended up downslope, often
in the channel, out of reach of all equipment. The crane was also totally
dependent on another piece of equipment (cat or loader) to remove his fill.

In comparison, the excavator was able to independantly maneuver and work on
slopes: this allowed the cat to remove much of the fill over the crossing

)
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pefore the excavator started. Often the excavator was only needed to deepen

or define the channel. The excavator could dig fast and accurately, and often
was able to distribute (or outslope) his own fi11. It was seldom necessary for
the excavator to stop working while the cat moved the fi11. He was also able
to remove logs or culverts by pinching them between the bucket and the boom.

In summary, due to the crane's slowness and its need for the constant presence
of a cat, the cat is not free to go ahead and start working down over the next
crossing, and is therefore not kept busy. It is an inefficient way to use a
cat.

The excavator and cat can work relatively independently. The cat can outslope
almost continually using the excavators' fill, and also that removed in the
preparation of the next crossing. The cat is continually working, and is able
to reduce the amount of fill the excavator will have to move.

c-3

Culvert 3 was a working 24" culvert with trash rack and half-round, laid close
to the original stream grade. Tension cracks were present at the outside edge
of the road, and there had been only minor downcutting below the half-round.
Water had also been seebing through the fi1l below the culvert. A large spring
area in the cutbank to the left of the channel required a spring drain. The
channel is in old growth below with no significant problems. The area above
was select-cut in the 1950's and then clear cut in 1968, both by tractor. This
channel had 3 skid trail crossings which were diverting flow out of the channel
(the *S* crossings), and 1 semi-intact Humboldt crossing. (This Humboldt
crossing was left in place-because the amount of flow was not anticipated to

Cause any major problems.)

-

This stream excavation was done almost entirely by the excavator, with minor
assistance from the cat.

Efficiency could have been improved here by changing the design of the spring
1‘ drain. It was planned to join the main channel at an acute angle, midway down
the excavated channel. This required a long drain and so more digging and dirt
Mmoving. It is quicker to build drains from the in-board ditch that join the

(12) -
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main channel at near right angles, and at the top of the excavation. However
the design should also depend on how much flow is expected and whether the
channe) is rocked or check-dammed. This spring has, so far, produced less
flow than expected. However higher flows, especially in unprotected drains,
may downcut, and deposit their load in the main channel; this fan may divert
flow into a side bank. (This happened at H-11 where we joined a drain at
right angles.) Spring drains seem more likely to cause problems in check
dammed channels than heavily rocked channels: they can saturate side banks
where check dams are keyed in.

This channel was rocked primarily by the excavator, with only minor hand
adjustment required. 80O " de . Rock.

A1l the fi1l from culverts 1, 2, & 3 was used to outslope surrounding road
reaches.

S-2, 5-3, & S-4 (the “S" crossings)

S-2, S5-3, and S-4 were adjoining skid trail crossings on the channel above
C-3, left by the 1968 tractor logging operation (or possibly put in during
the 50's?) A1l 3 skid trails were angting downslope when they crossed

the channel, and flow was diverted from the channel down the skid trails.

In addition, most of the runoff from the lower prairie had been concentrated
into the W-line in-board ditch, which drained onto the slope adjacent to the
natural channel developing an B-10 foot deep, 20 foot wide gully (also discussed
under W-1) joined the natural channel just above S-4. Several feet of
sediment (eroded from the gully system) was carried down the skid trails to
a gently sloping area to the right of the channel, where water fanned out
creating a large marshy area.” This near level area may have been used as a
deck during the 1968 logging, based on observations of 0ld air photos.
Subsurface fiow from the marshy area contributed to cut bank failures on

the W-1ine below, described in the next section, R/Q-5.

These skid trai) crossings were removed by the excavator alone. They
contained no logs. Access via skid trafl was improved by the cat; and the
€xcavator took one-half hour to travel to the site from the W-1ine, near C-4.

The original plans were to put check dams in this channel, however a loader
3nd rock was available at the time the excavation was finished, and rocking

(13) -
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ceemed more cost effective.

Rock was dumped on the W-line and ferried up to the crossings by a large
rubber-tired loader. The loader operator, John Listof, of Figas Construction
company was irresponsible and reckless. He got the loader stuck in the
channel several times (he was supposed to be dumping from the edge of the
channel, but was going so fast he didn't stop in time...... }. On the last
load of the day he got totally stuck in the channel, and could not get out
unassisted. While I went down to ask the excavator to come up and pull him
out, a Figas dump truck driver, Wes Roberts, decided to give it a try. In
his attempts, he damaged a redwood tree and destroyed the stream excavation
by ramming the sideslopes and knocking several feet of fill back into the
channel. I heard this happening but got there too late to prevent the damage.
1t took 1 1/2 hours of excavator time to get the loader out, and another

two hours to repair the damage. We used a small cat (850 Case) with a 4 in 1
bucket to move the remaining rock; this cat also had rippers on the back,
which were used to rip the access road after the work was completed. Hand
placement of rock was both necessary and time consuming here because the
access forced the loader to dump rock at limited locations. Rock was moved
up and down the channe] by hand and wheelbarrow.

R/Q-5

R/Q-5 was a 600 foot long road reach with very wet slumping cut banks. The

area immediately above was tractor logged in 1977, and slopes above that

were tractor logged in the 1950's and again in 1968. Much of the surface flow
was coming from the skid trail diversions above (the "S" crossings). Subsurface
flow, emerging in the-cutbanks, was also increaséd due to diverted flow soaking
into the level area above. One hundred fifty feet of the outside edge of

the road had tension cracks and beginning to settle.

This section of road was outsloped rather then cross road drained because
of a) the instability of the outside edge of the road, and b) the lack of
defined channels below the road. Rather than concentrating flow in a few
Places, outsloping encourages water to spread out, allowing for greater
absorption by the soil and availability for plant 1ife.

This outsloping was done entirely by the excavator at a cost of .$.52 per

linear foot.

-
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C-4
E:;.was a working 24 inch culvert with trash rack and half-round. It was laid

close to original stream grade, and as a result, there had been 1ittle down-
cutting. This channel has its headwaters (a large spring) in the 1977 tractor
logged area above. The natural drainage has much slash and had been driven
across in numerous spots. Most of the flow now comes down a series of skid
trails, some of which have 2' x 2' gullfes.

This stream excavation was done by the excavator and a small cat (850 Case)
with a 8 in 1 bucket (standing in for the 1150 Case, which broke down). The
cat removed most of the fill and the culvert, and the excavator defined and
B rocked the channel.

2 SFIow was expected to continue from the right inboard ditch (fed by a small
gully), so it was enlarged and rocked. Only minor adjustment of rock by
hand was required. It turns out that this drain carries almost equal flow

to the natural channel.

D-2

D-2 was a mid-sized deck, with very fresh but small (<1 foot) vertical displace-
ments, abundant tension cracks and ponded water. The terrain below is fairly
gentle, and is seemed unlikely that detk failure would have created any major
erosional problems.

A small amount of fill was pulled back by the excavator and cat, used to

| outslope the inboard ditch area, and improve drainage on the deck. A steeper
2 Jsection above the lower part of the (-4 excavation was pushed down onto a

-Jf gently sloping bench by the cat.

below the half-round had been completely obliterated (by fi11 pushed over the
edge of D-3), and looked more 1ike a skid trail than a channel, until it

1 entered the old growth. Flow from the half-round was diverted left, through
Ji§ 2nd around a small pond, and then back to natural channel. The channel above
was originally a gentle swale which had been driven through numerous times
during the 1977 tractor logging operation.

(15)
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The channel excavation was done in the usual way with the excavator and cat.
Two spring drains were provided: the left for seepage from a slumping

cut bank, the right for runoff from skid trails. Due to the lack of defined
channel below, the Tower left bank was reconstructed with fill.

This channel took more rock than expected-hence only the steeper upper part
was rocked, primarily by the excavator. The steeper left spring drain was
rocked by hand; rock was gathered frumarock area several hundred yards away,
and ferried to the site in a pickup truck.

The lower, gently sloping channel reach has two check dams and four submerged
spillways. The submerged spillways were intended to provide local base levels,
keep the flow centered in the channel, and be quick to install. The boards
were sunk about 10 inches into the channel bed, so the spillway was level with
the channel bottom. However, during the December 1980 storm, about 6-8

inches of downcutting occurred below each submerged spillway. In the future,
energy dissipaiion should be provided for submerged spiliways (or better yet,
don't bother using them!). Forturnately, at this time the downcutting has

not exposed the bases of the check dam boards, so they have not been undermined
(yet). They are now working as small check dams; we added slash for energy
dissipation. (some of the slash has been carried away; it should be staked in
place.)

D-3

D-3 was a large deck, built on a ridge. Water was seeping from the cutbank,
ponding in the in-board ditch and on the outside edge of the deck. Slash and
logs were piled near vertical around most of the deck edge; fill and slash
were piled up to 10 feet deep against a ring of old growth redwoods on the

edge of the C-5 channel.

The excavator pulled the outside edge of the deck up, and the cat worked the
f111 into the in-board ditch, providing a gentle outsloping. The cat winched
VP numerous logs, and pushed a section of deck edge down onto a stable bench.
This was a faster way to move dirt to a stable position than having the --
excavator pull it up. However, the cat got stuck several times and was
unable to get back up the slope without the assistance of the excavator.

This might have worked better with a larger, more powerful cat.

(16)
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-8 and R-9

-8 and R-9 were 2 double road through-cut providing access to a landing on a
ridge (L-1) from two directions. The through-cuts were diverting and concen-
trating surface flow, but had not exposed any seeps. Sandstone boudin struc-
tures were present in the cutbank. At the lower point where the two roads
joined (R-8), considerable fill had been pushed over the edge and piled against
old growth redwoods, and had a slope of 90 percent. This was pulled back by
the excavator, to reduce the chances of it slumping in the future.

The double through-cut (R-9) was outsloped by the cat; two roads were blended
together to 2llow drainage to return to natural in this headwater area.

R-7
R-7, providing access to Landing 1, was stable and on a gentle slope near a
ridge. The 1150 cat dug four waterbars to prevent water from flowing down

the road.

1

Landing 1 was built on a ridge with gentle slopes, except on the northwest side.
This steeper area had a lot of slash perched on the edge, and ponding water.

This landing was ripped, and the steep slashy section was pulled back by the
excavator. The fill was used to provide a gentle outslope, improving drain-
age off the landing.

R-10

This was a very unstable section of road; the outside edge of the road had
failed in debris avalanche style, traveling 200 feet down a 80-90 percent
Togged slope. 01d growth at the base of the slope acted as a barrier, holding
back ogs, rootwads, and up to 10 feéet of sediment. Mudflows have traveled
Several hundred feet down through the old growth, depositing several feet of
sediment behind logs and other natural barriers.

The cut bank above the road is extremely wet in spite of being within several
hundred feet of the ridge. It is not uncommon for cutbanks through ridges
ina sandstone/shale terrain to be springy. Surface flow, concentrated by
skid trails along the ridge, and the emerging ground water was ponded on the
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road and in the in-board ditch area.

pelow the R-11 road reach is a series of skid trails - these end or
disappear below R-10. If these skid trails were originally present below
R-10, they may have helped initiate the slumping and debris avalanching.
This was an extremely steep area which should never have been logged.
However it was within the road "right of way", and ARCO has a habit of
logging the right of way to pay for the road. (no timber harvest plan
required.)

several springs below the road had also been uncovered by the failures and
probably also contributed to slope instability. This water was beginning
to gully the surface of the failures and was adding to the possibility of
future failures. : .

Treatment here consisted of pulling back the ocutside edge of the road, and
filling the in-board ditch, done by the excavator. This moves potential

failure material to a more stable location, improves drainage and cuts down
on the amount of ponded water soaking in and lubricating the failure plane.

R-11, S-5 and S-6

The road here passed through the headwaters of a small drainage. There is no
defined drainage above the road, just a broad bowl. Due to road construction
and removal of slope support, the entire soil mass in the steep bowl was
settling. There are 2-3 foot high recent scarps around the head and edges

of the bowl; older, rounded scarps are present as well. The outside edge

of the road was also settling. Tension crabks were present here, and also

in skid trails below (in the ARCO road "right of way"). A1l flow from the
basin above the road was diverted by the in-board ditch to the next drainage
to the right.

This area was mildly outsloped in order to restore drainage flow across the
road prism, add support to the toe of the slumping bow! above, and pull back
Potential failure material at the edge of the road. The excavator also
9ently outsloped - swaled the skid trails below, stablizing the failing edges.
1t was not anticipated that the amount of Flow from the bowl would cause

8ny further erosional problems here; straw was the only-secondary treatments.
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ETE was a working 24 inch culvert with trash rack and half-round, placed on
a broad divide. It was carrying flow from two drainage headwaters over

a ridge and delivering the flow into the next drainage bowl. Culvert
discharge had produced rills and some small gullies as it crossed the
logged area, but below in the old growth the flow fanned out and deposited

jts load.

This culvert was removed by the cat and the area was mildly outsloped to allow
drainage to return to a more natural pattern.

R-12 and C-7 ("Redwood Bowl" or “Red Spider Gulch")

Road reach 12 passes through another bowl-1ike headwaters area. Here, however
the area drained is larger (the ridge is higher here) and flow is beginning
to concentrate in difined channels just below the road.

C-7 was a working 24 inch culvert with trash rack and half-round, located
on a small rise within the bowl. The in-board ditch collected water from
the entire bowl, and the culvert discharged it toward the right tributary;
some rilling had occurred.

There were tension cracks and minor slumping at the outside edge of the road.
The cutbanks were very wet and had slumped in numerous spots. The in-board
ditch was blocked in three spots, causing water to be ponded on the road bed.

The culvert was removed by the cat, and the road was mildly outsloped by

the excavator - cat combination. The excavator worked his way along the
edge of ‘the road, pulling road sidecast and slash up, and dumping it in

the in-board ditch. The cat followed and smoothed out the piles, working
material into the cutbanks, and compacting the fill. Three swales were made
in the outsloping at the center of natural depressions in the bowl to direct
flow towards the developing channels.

In retrospect; I think we should have pulled back more material at the
Outside edge of each swale, steepening but evening out the grade of each
Swale. Presently there is some erosion occurring where flow goes over the
“hump" at the former outside edge of the road.
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c-8

'{_'5 was a culvert that was plugged by a slump which occurred in March 1980.
The culvert was not laid at the original stream gradient; about 4 feet of
downcutting had occurred below the half-round which was partly detached.
This was among the deepest crossings on our site (C-1, c-2, and C-3 were
also very deep). The stream becomes well incised just below the road;

above the road the drainage is a broad bowl filled with slash. Cut banks
across the bowl were 5-7 feet high and seepy. Slumping of the slash-covered
slopes had occurred repeatedly here. Slash and rootwads were precariously
perched on the edge of the 30 foot raw slump face.

The crane did preliminary work on the furthest reaches of the excavation.
we had problems here again with the crane knocking loose large dirt "clods”
(up to 2 feet in diameter) and having them end up in the channel out of
everyone's reach.

The excavator and cat were used to winch and knock down logs and slash that
were perched above the channel (to prevent them from failing later and
blocking the channel). The excavator clawed at the upper part of the scarp
face, making it less vertical, and also making a 3 foot wide bench 3-4 feet
below the top of the scarp, to help catch material that might fail. Some of
the slash was dragged to L-2; a ot was buried along the in-board ditch to
the right of the crossing. The remainder of the channel excavation was done
by the excavator and the cat. One hundred and fifty yards of fill was
end-hauled from this site, (using 2 dump trucks) and used on D-6 to fill

the in-board ditch through the archeologic site. This was recommended by
the archeologist, to prevent further'ground disruption at the ancient
village site. '

Rock for this crossing had to be dumped 250 feet away from the channel.

The backhoe, working on crossings in the upper prairie, was brought in to

help move the rock. The excavator distributed the rock as evenly as

Possible, but due to the large size of rock, we needed more to provide
Coverage for the entire channel. An additional 30 yards of rock was delivered
anE»dumped directly into the channel. This proved to be a minor disaster,

- e — e . . B .. —
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The rock delivered contained nearly S0 percent dirt, and this all ended up
in the channel. The excavator spent a considerable amount of time trying
to sort rock and dirt. These factors combined to make this one of the most
expensive crossings per yard.

pumping rock directly into the channel also affected the labor intensive
costs. We ended up with a rocky hump in the middle of the channel which
was very time consuming to remove. Many rocks needed to be moved by hand
because the excavator was unable to reach the far bank for rock placement.

R-13

This road reach crosses the slope just below a drainage divide. The only
problem here was that the in-board ditch concentrated the overland flow from
above and directed it into the C-8 channel.

The outside edge of the road was pulled back and the in-board ditched filled
mostly by the excavator. The cat smoothed and compacted the outsloping to
‘ . 4 2110w drainage across the road prism.

1-2 -

This landing, built on a ridge, was dry and stable. The level areas were
drained by a system of radiating ditches constructed by ARCO following
timber harvest in 1977.

These ditches are working well; there had only been minor rilling on the

sides of the landing. There were no signs of potential failure. This area

was left as we found it. It was not ripped because this would have necessitated
rebuilding the ditches. It was also considered useful to compare this

radiating ditch system with other types of landing treatments.

Above the tanding, on the outside edge of the switchback, road side cast
and slash was piled up against old growth redwoods. The fn-board ditch
from the W-1ine above R-14 drained over the divide onto this unstable mess;
tension cracks and small gullies were present. The additional water had
been deposited in the channel below.
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The excavator pulled back the oversteepened side cast and slash from
around the bases of the trees, and the cat used the fill to eliminate the
in-board ditch and outslope the ridge area, returning drainages to their
natural basins.

R-14

;;;—in-board ditch of this road reach was concentrating and diverting
surface flow across a ridge and adding to problems mentioned above.
outsloping was done here 2Imost entirely by the cat. It was outsloped
rather than waterbarred because of it's proximity to the ridge, this

disperses rather than concentrates flow in areas without defined channels.

NOTE: Conditions and treatments were similar from L-2 to R-18 (includes
¢-9, c-10, C-11, R-15, R-16, R-17, D-5, D-6, D-7), hence these were grouped
together.

c-9, C-10 and C-11

These were all working 24 inch culverts with trash racks and half-rounds.

In each case the culvert was placed near the center of a swale, but there

was no defined channel above or below. The in-board ditch collected overland
flow from the bowls above the road, and , where discharged from the culverts,
the concentrated flow had caused minor downcutting.

These culverts were removed by the cat and left as outsloped swales.

R-15, R<16 and R-17
This section of road had locally seepy cutbanks. The in-board ditch concentrated
and diverted flow to the culverts mentioned above.

To eliminate the problems associated with concentrating surface flow in
drainage headwaters, the in-board ditch was filled and the road was gently
outsioped. There have been a few very minor slumps in the wetter sections
of the outsloping.

D-5--1ower (I accidently labeled 2 decks D-5)

This was a ridge deck, with steep slopes below, and with ponded water on about
half of its surface. If the edge of the landing failed, it would have had an
ddverse impact on the surrounding old growth.
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The edge of the deck was pulled back by the excavator. The catg used this
material to fill the inboard ditch, and to rebuild a low drainage divide
(to prevent water from flowing around the ridge to the next bowl).

6

p-6 was B stable deck, built on a divide. There was some ponded water, but
the main problem here was that the in-board ditch concentrated headwater
runoff and carried it across the divide.

This area is part of an archeologic site. To avoid further disruption of
the site, the deck was not ripped, and the in-board ditch and ponds were
filled with material removed from C-8. The rocked road surface was decom-
paced (12-18 inches deep) using the angled blade of the 1150 cat. A cross
road drain was dug by the excavator on the upper side of the deck, to reopen
the drainage from a broad bowl, and to break up any flow that might be
coming down the road.

D-7
This was another stable deck on a small divide. All that was done here was
to outslope the in-board ditch area with the cat.

NOTE: The remainder of the W-line (the switchbacks) is discussed under
Harding's Road as it was part of the original logging road system built

in the 1950's. When the W-line was built, this section was widened and
rocked.

(23)
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HARDING ROAD: INTRODUCTION

Harding Road was built in the early 50's, and was 2 major logging haul road.
1t started at the Bald Hills Road and switchbacked down, mostly through
grasslands to the base of Dolason Prairie. The switchback area is commonly
now referred to as part of the W-line, but has actually been in existence
since the early 50's. The forested area to the south of the road was selec-
tively logged several times, beginning in the early 1950's. A1l yarding

was done by tractor.

The road passes over ephemeral and intermittent streams at 15 locations using
humboldt crossings. Only three crossings remained intact with no erosional
problems. Most crossings were plugged (or non-functional from the start?),
and were diverting flow down the inboard ditch; gullying the ditch and the
slope or channel below where the flow finally broke through the road.

special problems arise in prairies due to road construction. Subsurface

flow in the prairie soils (at least those underlain by interbedded sandstone
and shale) is confined to the lower part of the A horizon (12-18 inches deep)
by a less permeable, clayey B horizon. This means that road cuts or gullies
intercept subsurface flow at an unusually shallow depth, and the continuous
seepage increases bank sluffing. The shallow subsurface flow encourages
gully growth by piping where the flow is concentrated in natural swales.
Piping is accelerated, or initiated ¥n new areas,when road cuts or gullies
create free faces, allowing the soil-water to drain faster than normal. A
mjor consideration 1n'dec1d1ng to totally outslope prairie roads and gullies
relates to this: hopefu11y:42burying the seeping A/B horizon boundary, the
subsurface flow will remain in the soil, and piping will be decreased. In
addition, prairies are of high aesthetic value in the park. Total outsloping
eliminates the road scars. Gullies are harder to treat: those in natural
swales will always carry flow, because soil water will cqllect there, even

if the surface runoff feeding them is decreased. 6ullies in unnatural

Places (ridges, etc.), created by improperly placed culverts or drains, can
be successfully filled. We filled 2 12' x 8' x 100' long gully (caused by
the inboard ditch collecting flow from most of the switchback area of the
prairie, and discharging it onto 2 slope adjacent to,but not ia,a natural
channel.), which is so far doing fine. There may be a limit to what can

be filled but we might as well try some bigger ones and see what happens....
1f the fi11 doesn't hold, it probably won't look that much worse than it

did to begin with...... hopefully the fill won't go straight to Redwood
Creek.
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some of the biggest erosional scars on Dolason Prairie were caused by plugged
(‘ ] or non-functional humboldt crossings on Harding Road. The sequence of events,
or at least the causes are briefly described here.

Flow from H-6 was diverted down the road to H-5, and had enlarged the inboard
ditch for 450 feet to a 7' x 3' gully. The combined flow of two drainages
washed out the road at H-5, but caused only minor enlargement of the channel
below. “Flow at H-4 remained within it's drainage, dbut had washed out 50 per-
cent of the crossing fill.

H§3 did not function, and flow ran down the ditch to C-12 for 500 feet,
enlarging it to an average of 4' x 3’,

C-12 had a culvert but the inlet was 12 inches above the bottom of the ditch,
so the combined flow from C-12's and H-3's channels continued down the ditch
for 200 feet to S-13. The ditch here averaged 5' x 5'.

S-13 encompasses two small channels. One (left fork) was simply filled and
the flow diverted down the ditch to the other channel (right fork) which had
3 a humboldt crossing. The combined flow from the three non-functional

." crossings caused the humboldt crossing to wash out. This lowered the base
level for the inboard ditch, initiating downcutting. A 12 foot high head-
cut developed which retreated 100 feet to the left fork, causing erosion of
about 100 cubic yards of the former divide between channels. (The rate of
retreat can be observed in old adr photos.)

The natural channel was severaly gutted for 700 feet downstream, with
numerous side bank failures and raw stream banks.
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HARDING ROAD SITE-SPECIFIC DETAILS

H-1 .
H-1 was expected to be a Humboldt crossing but no logs were uncovered during
excavation.

This drainage was left as shallow swale, and contours were biended with the
outsloped road. Secondary treatment consisted of a heavy application (3-4" deep)
of straw.

somewhat of a hump was left at the outside edge of the road, and a small amount
of erosion (rilling) has occurred here.

H-2
H-2 was a very small Humboldt crossing 6n a wooded prairie channel. The exca-

vator and cat worked on this, with the cat doing the initial dirt removal, and
the excavator defining the channel and placing rock.

The lower part of this stream splits, flowing around a medium-aged clump of
redwood trees. Initially, only the left side was rocked but runoff from the
December 2, 1980 storm ovértopped the rocks and flowed down the right side

as well, causing some downcutting. This side has now been protected with locally
gathered rock.

R/Q-21

Road construction here fnitfated slumping and gullying in the slope above.

The slope has been stabilized by young Douglas fir, but surface flow and seepage
were still carried by the inboard ditch to an active eight foot deep, six foot
wide gully. Rocks had been dumped in the headcut, but flow had cut around the
rock, causing continued side bank failure.

This area was gently outsloped (allowing flow to disperse) using fi11 perched
tbove a newly constructed channel (W-1). This fi11 had to be moved about 75 feet,
which explains the higher outsloping cost here.

The banks of the gully were laid back, and the rocks placed more effectively by
the excavator.
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gome rilling and minor slumping occurred on the slope where fi1l was pulled
pack. This was effectively treated by spreading additional straw mulch.

s-7

This swale was filled with dirt when the road was constructed, and its flow
was diverted down the inboard ditch. Fi11 was removed by the excavator and
cat in the usual way. Below the road, the flow fanned out in a level area. .
check dams were installed in this channel. One needed to be repacked with
1ess rocky fill; all are now working well.

58

s-B was another dirt-filled swale, opened by the excavator and cat. The chan-
nel had fairly steep side slopes; surrounding cut banks were high. These
factors combined to make removal and outsloping of the fi1l more time-consuming
than usual.

This channel has a fairly even grade (35%), and not much flow was expected.
Labor intensive treatment consisted of a heavy application of straw (4-5" deep),
held in place by jute netting. This worked fairly well, except in the lower,

slightly steeper section where about a foot of downcutting occurred under the
jute netting.

-4

0-4 was a wide switchback corner. Inboard ditch flow collected along R-23
was directed onto the slope, partly through a culvert and partly across the

road, creating several gullies down the steep fi11 face. Cutbanks were 10-15
feet high.

The crane spent a long time here pulling-up material thought to be beyond the
Teadch of the excavator. The crane is an inefficient way to move large volumes
°f £111.  The crane removed the culvert, which was also extremely inefficient.
he cat brobab]y could have done it in 1/3 the time. The crane also needed the
8t to remove his accumulated piles of fill, meaning that the excavator was left
tone for periods up to several hours. This decreased excavator efficiency.
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putsloping of this area was completed by the excavator and cat. The excavator
finished ahead of the cat and started work on outsioping R-23.

R-23

1he lower part of this section of road had slumping cutbanks, vegetated with
praken fern and juncus. There was also 2 large gully or slump, plugged with
rock, above the road. However, no seepage, and only a minor amount of water
jn the inboard ditch, was observed during the mapping phase (March-April-May).

This road was outsloped by the excavator and cat: the excavator pulled up the
road sidecast, and the cat worked it into the ditch and cutbank, blending out-
sloping with natural contours as much as possible. In this section of road,
the excavator got ahead of the cat, and the cat operator felt rushed to catch
up. Consequently, the fi1l was not compacted as much as in other areas. The
terrain here was also very steep, making cat work more difficult.

These problems, in conjunction with more seepage from the slumps and gully than
expected and possibly with not having ripped the inboard ditch, has caused

several small failures in the outsloping. Another contributing factor may be

that in order to end up with top soil on the surface, all the road rock was

pushed toward the ditch, creating a French drain effect. Flow from these failures
myy have been concentrated again on the unripped inboard ditch of R-22, causing

3 large "blowout” in the outsloping on a very dry section of road. However, these
failures seem to blend in with the siumpy nature of the surrounding slopes.

(For details on these failures, see the December 1980 storm notes).

D-5 and s-10

D-5 was’ another wide switchback corner on steep terrain. Road construction
iﬂitiated-s]umping and gullying on the slope above. This was still active and
very springy during the mapping phase. Inboard ditch drainage from R-24 and
the slump area crossed the road and created a large gully (12' wide by 8' deep)
down the steep fill slope. A lot of boulders had been dumped in the headcut
for energy dissipation.
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The crane worked here, supposedly pulling up the lowest portion of the side
cast. However, he ended up working on the upper part of the slope as well,
which was within reach of the excavator. We finally realized this and decided
to let the excavator finish the job.

To help drain subsurface flow from the slump area, 2 crude French drain (using
3-8" diameter road rock) was constructed using the old inboard ditch. A swale
was dug across the road, directing slump drainage into a natural prairie swale
pbelow the road.

4

The wet cutbanks of the slump were not completely outsloped, but were contoured
to drain into the swale. We decided to fill the gully because it was faster
for the cat to push dirt down into it than to have the excavator lay back the
sides.

This area has held together very well, so far. There is no evidence of subsurface
flow in the filled gully. The swale was treated with a heavy application of
straw (3-4") and only very minor downcutting (rilling) has occurred.

R-24

R-24 was a road reach whose inboard ditch was causing the problems mentioned
above.

The road was outsloped by the excavator and cat. Three small, actively piping
gullies (migrating headward from the cutbank) were plugged with large rock
(2-3' diameter) and dirt, and then outsloped. '

R small failure with continued seepage occurred in the vicinity of the outsloped
gullies. In a normal or heavy winter, these may blow out, but hopefully, the
rock will prevent this.

R-25

R-25 was another very large switchback corner, which cut through a ridge. Al-
~ though there were no major drainage problems, it is a highly visible grassiand
ridge and this area was outsioped completely. At the new end of the W-Line,

8 culvert was removed and replaced with a cross-road drain.
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r-26 was outsloped by the excavator and cat. We buried a major spring about

100 feet to the right of $-13. This section, about 10 feet across, failed mud
flow-fashion, during the first (and only) major storm of the winter. It now
resembles a spring drain intensionally constructed by the equipment. However,

it was probably cheaper to completely and uniformly outslope the area, than to
work around the spring, shaping a spring drain. By outsloping over springs or
seeps, you have a chance that it will remain in place. If it does, the area
looks that much better. If it doesn’'t, you at least have a naturally constructed
drain, which may be more stable than one designed by people.

s-13

The channels through this blown-out crossing (described in detail in the Harding
Road introduction) were reconstructed by the excavator, with dirt removal support
by the cat. Rather than returning the spring flow to its natural swale below

the road, it was left joining the main channel where we found it. Its channel
was widened and the 12 foot vertical side slopes were laid back. If we had
returned it to its natural channel, downcutting would undoubtedly occur because
its base level had been lowered by about 10 feet due to downcutting in the main
channel (natural swale 1S now a hanging valley). There would also have been
problems keeping the flow from its now well-established gully.

The right fork was also widened and its sides laid back. The logs of the old
Humboldt crossing were left in place (embedded in the bank) because the stream
had already reached an even grade adjacent to them; they were actually helping
stabilize the bank.

The 51dhping, springy cutbank between the two channels was laid back, and a

bench was 1eft to catch and prevent failure material from plugging one of the
channels,

Both channels were rocked. One problem arose here in that rock was stockpiled
" the wrong side (the beginning side) of the channel. We had changed our
¥PProach direction after rock was dumped. The backhoe was used to ferry rock
1o the other side, and also to place some rock directly into the channel. The
T¢mainder of the rock was placed by the excavator.
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These channels required quite a bit of labor intensive work, rearranging the
rock. We could have definitely used more rock here. We were faced with a
choice of putting rocks in the center of the channel, preventing downcutting,
put deflecting flow into banks, or placing rock on the sides, but allowing some
gowncutting. We chose the latter, but then readjusted some rock after the
first heavy storm to stabilize the small headcuts which developed.

R-27, 28, 29 and 30

These prairie road reaches, mostly all with gullied inboard ditches, were all
completely outsloped by the excavator and cat, using both sidecast and fill
from crossing. The cat was kept constantly busy, moving dirt and compacting
the outsloping. A1l seeps were buried.

There have been a few minor slumps in the outsloping, but no significant
failures.

t12

This non-functional culvert was removed, and the channel completely excavated
and shaped by the cat. )

It has an even, gentle gradient (25%) and is a minor channel, so treatment was
limited to a heavy application (4-5") of straw.

The straw has worked exceptionally well. After the first storm, there were only
¢ few inches of downcutting. The straw was moved out of the main flow route,
but tended to clump, creating little nickpoints and meanders (see storm photos
$45-47),

-3, intact, was removed by the excavator and the cat. The cat did most of the
3jor dirt removal before the excavator took over, resulting in the gentle side
Topes, Checkdams were used for the secondary treatment here. They were
"¢Signed as mini-checkdams with 6 inch effective height, and 6-10 inches of

i "Protected channel fall between dams. These were the most expensive per check-
" for reasons discussed in the labor intensive section.
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‘i 7he rock that was placed below each splashboard was not staked in place, and
z was moved during the December, 1980 storm, resulting in 6-10 inches of downcut-
ting below each dam (see storm phdtos #55-59). If mini-dams are used in the
future, it is important to make sure that either rock is staked in place on the

unprotected section of channel fall, or that the rock is big enough not to be
carried by storm flow.

S p hump was left in this channel, between the excavated reach and the natural
channel below. About 2-3 feet of downcutting occurred below the last checkdam
here. This should have been excavated more completely, or more checkdams installed.

]

HlH-4 was a partially blown-out Humboldt crossing, removed by the excavator and
! cat. ‘

We left a log in this channel, in the right bank. It was discovered after we
had finished that sideslope, and to remove it would have entailed redoing the
entire side. It looked like if we left it in place, it would provide slope
support and prevent side bank erosion.

Rocks were placed along the bottom of the log to prevent undercutting, and along
he rest of the channel by the excavator. Only minor hand adjustment was required.

-5

-5 had blown-out and reached an even grade, but access forced us to fi11 it.
he fi11 was then removed by the excavator and the cat. A very large rock
Outcrop ?7) at the end of the channel was left in place. It was acting as a
table base level for the channel, although it may cause some erosion if high
lows are deflected into the bank.

his channel was sparsely rocked. It downcut about a foot in some spots, but
*drock {s now exposed and it appears to have stabilized.

(32) -
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H-6, intact, was worked on by the excavator and cat in the usual way, with the
cat doing the initial fill removal.

several logs were removed from this crossing and it was left at an even grade
which blended well with the natural channel above and below. However, the first
winter storm uncovered two more Jogs at the bottom of the channel.

This channel was rocked, but could use more rock. There was a choice here
similar to that at S-13: protect the sides or the bottom. We chose the sides
again, and there has been 12-18" of downcutting locally. Downcutting is now
limited by the logs. Hopefully, flow will not erode around or under the logs
in the future, but it is a definite possibility.

H7

H-7, blown-out but refilled for access, was removed by the excavator and cat

in the usual way. There were some very large logs in this channel. There may
still be one left, or it may be a2 stump; neither piece of equipment was able to
remove {t. .

Flow from the major spring to the right of the channel was channelized into a
broad drain, which joined the natural channel just below the excavation.

The main channel was rocked by the excavator, with only minor hand adjustment
required. The spring channel was left unprotected but covered with straw. It
has an even grade and has not downcut.

-

H-8, 1%tact. was an unusual crossing. There was an indistinct channel below,
totally thrashed with logging debris. There was no channel above, but there
was a spring. Several logs were removed here, and taken down R-40 and buried.
The channel was left as a broad swale and rocked. Initial rock placement was
by the excavator; however, most of the rock was stockpiled too far away for
him to efficiently move ft. We ended up gathering and placing about half of
the rock by hand, with help from a Redwoods United crew of four.
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unfortunately, there was less flow than expected, so this labor intensive,
ynpleasant job, was probably not necessary. Straw would have worked fine.

H-9
4-9, blown-out but refilled for access, was removed by the backhoe and an ancient
p-6 cat. The D-6 was able to work down over the crossing, preparing the site

for the backhoe, but could not effectively outslope because of its blade. In
order to change the angle, the operator, or more commonly the geologist or tech,
had to get out, pull some pins and move the blade manually.

since 1t was impractical to do this between each pass, it meant that to keep it
from side casting fill off the edge of the road, it could only push dirt from
one direction; therefore moving dirt usually took at least twice as long. This
cat was also continually breaking down. Either the backhoe had to move the
fi11 in its loader bucket, or we had to pull the 1150 away from the excavator
to help out.

There were also some problems with the backhoe. It had a very small bucket,
about 1/8 cubic yard most of the time, and because of its limited turning radius,
it was often impossible to directly move each bucketful out of the channel. Each
bucketful of dirt was usually moved 3-4 times before it was within reach of the
cat. These are limitations fnherent to backhoes; however, we had an excellent
operator.

This particular crossing was not as deep as many others done by the backhoe, so
moving each bucketful several times was not necessary and this is reflected in
3 reasonably low cost per cubic yard.

This channel was rocked by the backhoe. Only minor adjustments by hand were
hecessary.

H10

H-10, blown-out but r%;jg1ed for access, was removed by the backhoe, with assist-
ince from the Mesozoic,cat. The backhoe had problems laying back the side slopes
to a stable angle. Had the D-6 been more maneuverable, it could have helped by

(34)
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pack-blading the fi11 from the channel. The backhoe bucket was so small that it
seemed to take forever to move the volume of fill necessary to de-steepen the

finally, the 1450 Case with a 6-way blade was brought in, and in half an hour,
j¢ did what might have taken the backhoe several more hours to do.

This channel has a very even, gentle gradient (10%). Four mini-checkdams were
jnstalled here with about 4 inches of unprotected channel fall between each dam.
These worked well here; however, in retrospect, this channel could probably have
been left unprotected.

H-10 1/2

This small, partially blown-out, Humboldt crossing was removed by the backhoe.
The backhoe was able to borrow a much larger bucket for several days and this
definitely increased its efficiency.

This channel was left unprotected. During the December storm, a 2.5 foot headcut
developed and migrated about half way up the excavated channel. We added as

much rock as could be found to the channel and hopefully, this has stabilized

the headcut.

R-34

This Tong road area was totally outsloped, mostly by the 1450 Case. The backhoe
pulled back the edge of the road near H-11, where the slope was too steep for
the cat to push uphill.

Seeps along the A/B horizon boundary were successfully buried. However, more
flow than expected eéerged from a spring above the road, which is the source of
the flow at H-10 1/2. Subsurface flow from this area caused a major blow-out

in the outs1opihg below. It is morpho1d§1catly similar to the one in the switch-
backs (R-22), but this one has sustained flow and evidence of piping. No water
has been observed in the R-22 slump since it occurred. We should have created

% swale in the outsloping here, which would have directed flow toward H-10 1/2.



H-11

This Humboldt Crossing, beginning to collapse but still working, was removed by

the backhoe. Fill removal and surrounding outsloping was done by the 1450 Case.

an open spring drain was constructed using the old inboard ditch, draining a
cutbank spring to the left of the channel.

he lower part of the drain is much steeper than the upper part and downcutting
as occurred in the "hump" area.

Most of the sediment was deposited behind the
op checkdam.

This deflected channel flow into the side bank, causing some ero-
jon, and may have helped initiate leakage around the top check dam.

e bottom checkdam leaked on both sides because of being packed with rock.

For
re details, see the winter maintenance section.

wncutting associated with failure of this checkdam has exposed a log which

part of the Humboldt crossing. This was not observed during the heavy equip-

t phase; it looked 1ike a natural channel nickpoint. If we had noticed this

removed it, we would have had a better match between excavated channel grade
the natural channel below.

Humboldt crossing was partially blown-out, with a steep-walled, even graded
nel through the fi1l. The channel was filled for access and the fi1l removed
he backhoe with cat assistance. The D-6 worked down over the crossing,
ibuting fi11 up and down the road. It broke down (again), and was replaced
e 1150 C. Efficiency of the backhoe increased dramatically. The 1150 C's
tor was able to maneuver his cat further into the channel to retrieve fill
ing the need for the backhoe to move each bucketful multiple times.

lower end of this crossing, 3-4 large logs had been stacked perpendicularly
the channel. Removing them would have required deepening the excavation
rly 8 feet. They looked very stable and there was 1ittle seepage emerging

them, so we left them. A spiliway was cut in the top log, and it is acting
heckdam.

annel was rocked by the backhoe.

Some hand adjustment was necessary.
it is working well.
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H-13

H-13 was a large Humboldt crossing, on a well-incised channel. Flow had eroded
through the fill, leaving a steep-walled, even graded channel. However. this
was filled for access reasons. The excavation was done by the backhoe, with
assistance from both cats (the D-6 broke down again). This and H-15 are the
deepest channels done by the backhoe. One log was left in the bank.

This channel was rocked by the backhoe, with only minor hand adjustments neces-
sary, and is working well.

H-14

This intact crossing was removed by the backhoe, with assistance from the D-6.
This crossing was fairly expensive because of redoing a side slope. We origi-
nally thought 1t could be done without disturbing several 12 inch diameter trees
on the lower outside edge of the £il1. However, the slope looked too steep to
remain stable, so the trees were finally removed and slopes laid back more.

This channel also appears to have at least one log left in it; however, most
of the flow is on the surface. ’

This channel was rocked by the backhoe. Only minor hand adjustment was required.

H-15

This deep Humboldt crossing, about 50% blown-out, was removed by the backhoe and
D-6. There are springs on both sides of the channel. Open drains were provided.
The left side slope is steeper than we would have 1iked. A small slump has
occurrgﬂ here. |

This channel was rocked by the backhoe. Very little hand adjustment was required.
This excavation is working well. -

H-23

H-23 was a failing skid trail crossing, removed by the backhoe and D-6 cat. This
crossing had to be partially filled in order to get equipment across for laying
back the left bank. I am not sure this was worth doing.
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D-Line area includes H-16 and R-40, H-16%, H-17, H-18, H-19, H-20, H-21, H-22,
Dolason Creek, L-3 and 211 surrounding roads. Only a few crossings are discussed
in detail.

This area was tractor logged in 1971-2. Drainages were plugged with Humboldt
crossings, but most were still intact. H-16 and dolason Creek had caused the
greatest amount of erosion, diverting flow out of the natural channels and
gullying the slopes below.

Six crossings were removed by the excavator and 1150C. These crossings were
very closely spaced, so the intervening road reaches were outsloped with cross-
ing fi1l. Road costs were included in the crossings.

Not 211 of these crossings were completely excavated; logs are now visible at
H-19, H-20, H-21 and Dolason Creek. However, it 1ooks like (hopefully) most
of the flow is now on the surface, and the rocks should help prevent major
problems in the future.

H-16 and R-40

H-16 was an intact Humboldt crossing on a skid trail (R-40) angling down the
slope. Flow from this well incised drainage was diverted down the steep skid
trail and had eroded a large gully (10' wide X 10' deep, average), paralleling
the natural channel.

The excavator removed logs from the channel, plugged the gully with fill, and
built up the blown out bank (with logs and fil11) to keep flow off the skid trail.

Fi11 removal, winching, stump burial and outsloping of the gully area were done
by the cat. Some of the fill from H-20 and H-22 was also used to fi1l the gully.
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Check dams and a chicken wire slope support fence (invented and patented by
Ms. Louise Johnson) were fnstalled here and are working well.

H-16%, H-17 and H-18

These three crossings were left as we found them, for access and vegetation
reasons.

H-16% and H-17 were 25 year old blown-out crossings. Flow at both sites had
erode¢ through the fi11, leaving narrow steep-walled channels. Banks are revege-
tating and stabilizing on their own. H-18, on Dolason Creek is only 8-9 years
old and probably should have been removed. Flow is starting to erode through

the fi11; there is a very slight chance flow could be diverted out of the channel
eown a skid trail. However, removing this crossing would have meant filling H-17
for access and eliminating dense stands of 25 year old trees growing along the
skid trails. '
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LABOR INTENSIVE WORK: SUMMARY

The majority of labor intensive work (excluding vegetal treatments) on this
site was done by Redwood National Park's labor staff: W. Quinn, Jason
Miller, Rick Abrams, and Daryl Slawnokowski. Larry Hester and Tim Tanno
also worked briefly on the site. Supervision and assistance was provided
by Louise Johnson and Bob Mallonee.

During the heavy equipment phase, two laborers (Quinn and Miller) worked on
the site brushing work and access areas, providing winching assistance, and
towards the end, starting on the secondary treatments.

Secondary channel treatments consisted of rocking, check dam construction,
or corbipations of straw and jute netting or curlex.

Straw mulch was spread over the disturbed ground to discourage surface
erosion and rilling, and to improve soil moisture conditions for vegetation.

Other miscellaneous tasks were completed as necessary.

Table 5

LABOR INTENSIVE COST SUMMARY

Percent of
total labor
Cost intensive cost
Check dam construction $4,109.89 35.5%
Rocking of channels 1,247.02 N%
Jute netting and curlex 801.13 7%
Straw | 1,502.38 13%
Douglas-fir and shed removal ' 410.85 3.5%
Chicken wire slope support fence - 43.20 13
Skid sled 75.60
Other labor intensive costs 3,332.44 29%
Total Cost* $11,522.51 100%

Pay rates listed in the following tables are:

6S-9, $8.18/hr; GS-5, $5.40/hr; CETA, $3.10/hr; WG-3, Step 1, $6.75/hr; WG-3,
Step 2, $7.03/hr; WL-3, Step 2, $7.74/hr; WL-3, Step 1, $7.43/hr.

*These figures do not include cost of materials o
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Table 6

Unit Costs for Labor Intensive Work

I1tem Quantity Cost Unit Cost
Check dam construction 41 $3,442.06 $83.95 ea.

Rocking of channels 5,514 ft.2 990.09 .18/ t.2
Jute netting and curlex 2,828 ft.2 801.13 .28/ft.2
Chicken wire slope support fence 40 ft.2 43.20 1.08/ft.2
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‘ LABOR INTENS]VE WORK: COST BREAKDOWN
./d Check Dam Construction
Cost include construction and transport of equipment and materials to each
specific site. Does not include costs to mill the redwood boards.
Table _7
Unit Person- Cost/
Site #Dams Cost Hours Hour Cost Subtotal
| €5 6 $12.05 5 $7.43 $ 37.15
i 5 - 7.03 35.15 § 72.30
i w0 4 88.18 24 7.43 178.32
3 16 7.03 112.48
= i 7.74 61.92 $ 352.72
H AT 7 84.70 24 7.43 178.32
3 24 6.75 162.00
24 5.40 129.60
8 3.10 24.80
12 B.18 88.16 $ 592.88
H-3 5 202.53 16 7.43 118.88
28’ 7.03 196.84
92 6.75 621.00
8 5.40 43.20
4 8.18 32.72 $1,012.64
S-7 8 75.64 76 6.75 513.00
11 - 5.40 59.40
4 8.18 32.72 $ 605.12
W1 6 (sm)  62.10 36 6.75 243.00
' 24 5.40 129.60 $ 372.60
-1 s 86.76 0 7.43 222.90
. 30 7.03 210.90 $ 433.80
Totals 41 509 $3,442.06
Number of Check Dams = 41 Cost of Lessons (29 Person-Hours) = 190.37
Unit Cost = $B83.95/check dam Initial moving costs of check dam
boards to each specific site = 477.46

. (42) TOTAL COST $4,109.89
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COMMENTS:

Unit Cost is comparitively high because stream excavations were made to match
the natural side slopes above and below, requiring wider check dams than
anticipated. Many check dam boards were also narrower than expected, because
of splitting during handling and transit (possibly due to being unseasoned
wood). In order to build dams to desired effective width and height, much
time consuming splicing was required. Also most dams failed at these splice
points.

l e / ‘.-_\ ;: \ .;%.
___ = T --weak point = e .

need a splice
board to prevent
leakage.

Personnel problems at H-3 helped drive up the cost per check dam. Our
original two laborers were to be laid off, requiring new people to be trained.
It seems that efficiency goes down when there are more than two people
working on a channel (more time tends to be spent "shooting the breeze").

We also had severe motivation problems with one of the laborers who was to
be laid off....... he basically refused to work for the last two days. A
final factor which increased cost was that rock, used to help protect stream
banks, had to be gathered at a greater than average distance from the
channel.

The unit cost at C-5 is low because no splash boards were constructed on
four of the six dams; these four are submerged spillways.

Rocking of Channels

Channels were rocked initially by heavy equipment. Labor intensive work
included placement and adjustment of rocks in each channel, and locally
gathering smaller roacks (4-12" diameter) to fill the gaps (chinking).
Hand placement/adjustment of rocks [in the channels after heavy equipment

' finished] took longer than anticipated because of the exceptionally large

stock supplied by Ted's Construction Company (W-line Rockpit). Large
rock is not only heavy but leaves large voids, which requires more chinking,
and also may block or divert flow.

. (43) -
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,‘8 Ares Person- Cost/
Site (ft.€) Hour Hour Cost Subtotal
D-5 250 - 3 $7.03 $21.09
6 5.40 32.40
3 8.18 24.54 $ 78.03
s-1, 2, 3 800 6 7.43 44.58
8 7.03 56.24
3 5.40 16.20
2 8.18 16.36 133.38
c-4 472 1 7.43 7.43
6 7.03 42.18
] 5.40 5.40 55.01
c-5 300 1 7.43 7.43
] 7.03 7.03
15 5.40 81.00
7 8.18 57.26 152.72
c-8 - 264 9 7.43 66.87
9 7.03 63.27
5.5 5.40 29.70
5.5 8.18 44.99 204.83
K-12 300 4 7.43 29.72
4 7.03 28.12
7 5.40 37.80 95.64
Dolason Creek 1750 10 6.75 67.50
10 5.40 54.00
5 8.18 40.90 162.40
H-22 399 2 6.75 13.50
2 5.40 10.80
1 8.18 8.18 32.48
$-13 400 4 - 6.75 27.00 27.00
H-5 294 2 6.75 13.50
2 5.40 10.80 24.30
H-6 285 2 6.75 13.50
. 2 5.40 10.80 _24.30
TOTALS: 5514 ft.2 $990.09
Total area rocked = 3514 ft.2
Unit Cost = $.18/ft. 36 hours misc. channel rocking= ___256.93

$1,247.02



(., COMMENTS: .

)
Miscellaneous channel rocking hours include chinking while heavy equipment
was still working at the channel (which commonly totalled less than one-hour

per channel), and other short periods of chinking, often at several places
in an hour.

Rock adjustment varied from moving only a few rocks to total re-arrangement
per channel.
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. Jute Netting and Curlex

Jute netting and Curlex was applied to channel side slopes, chanmel bottoms
and road outslopes. Costs include transport of materials and equipment to
each specific site.

Table 9
Area Person- -Cost/
Site Type (£t.2) Hours Hour Cost Subtotal
c-8 J 960 8 $6.75  $ 54.00
; 38.5 5.40 - 207.90
E 34 8.18 278.12 $540.60
| 57 J, € 400 4 5.40 21.60
¥ 4 6.75 27.00° 48.60
5-8 J 928 3 6.75 20.25
16 5.0 . B6.40
7 8,18 57.26 163.91
D-5 c 500 6 5.40 32.40 32.40
W-1 c 40 3 5.40 16.20 16.20
TOTALS ; 2828 123.5 o $801.13
J = Jute netting Total Area = 2828 ft.2
C = Curlex Unit Cost = $.28/ft.2
COMMENTS :

The Curlex netting fiber which holds the aspen shavings together has a
tendency to tangle and become detached from the shavings. Also, because
of its "fluffy" nature (as opposed to jute, which is heavier and conforms
to ground contours), animals seem to get tangled in the netting and have
pulled it loose in several places.
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Straw

Straw costs include the initial placement of bales on the site, storing and
retrieving straw from the feed barn on the airstrip rehabilitation site

(used this fall, after rains began), helping the vegetation crew seed and
spread straw, and moving straw for Doug Lane's mule team to earry to in-
accessible sites needing a greater application of straw for erosion control
purposes after the initial vegetation work had been completed.
Table 10
Person- Cost/
Category Hours Hour Cost Subtotals
Moving 8 $7.03 $ 56.24
14 6.75 94.50
12 8.18 98.16
30 5.40 162.00
8 3.10 24.80
f 32 Redwoods United 252.51 $ 688.21
' Spreading 18.5 7.43 137.46
‘23 8 7.03 56.24
16 6.75 108.00
£ 17 8.18 139.06
20 5.40 108.00
5.4 - 64 Redwoods United 265.41 814.17
Total Cost $1,502. 38
(47) -
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Bouglas-fir and Shed Removal

The removal of young Douglas-fir trees was suggested by Steve Veirs as part
of the prairie restoration program. These trees are among the first to invade
disturbed ground (cut banks and road side cast), and result in "unnatural"
lines of trees across the grasslands. There removal alsq facilitated out-
sloping through the prairie.

The lean-to metal shed on upper Dolason Prairie (located on an archeological
site) was dissassembled and removed per Ann King Smith's (park archeologist)
recommendation.

Table 11
Person- Cost/

Category Hours Hour Cost Subtotals
Douglas-fir 18.5 $7.43 $137.46

15 7.03 105.45

7 5.40 37.80 $280.71
Shed 9 7:43 66.87

9 7.03 63.27 130.14

Total Costs $410.85

Chicken Wire Slope Support Fence

A chicken wire fence was installed on the left channel bank at H-16 to protect
the stream channel from being obstructed by falling slope debris.

Table 12

Person- Cost/
Site Area Hours Hour Total Cost
H-16 40 ft.2 8 $5.40 $43.20

Unit Cost = $1.08/ft.2
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- Skid Sled

The skid sled (designed to be pulled by a cat) was constructed to transport
straw or check dam boards to areas inaccessible by truck.

Table 13
Category Person-Hours Cost/Hour Total Cost

Skid Sled 14 $5.40 $75.60

Other Labor Intensive Costs

During the early part of the heavy equipment phase, the laborers spent many
hours "assisting" heavy equipment. Often they would only be needed for a

few minutes at a time for winching, choker setting, etc. Since this time

was not spent working on a specific project it was not categorized. These
hours also include travel (to and from work sites), training and/or receiving
instructions, counseling, breaks, camp maintenance, and other standby time.

Total Hours = 470
Total Costs = $3,332.44
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WINTER MAINTENANCE
e

Check Dams

Seventy-six percent of the check dams required some maintenance with unit
repair cost of $7.60 each. The types of failures included splice board
leaks, check dams packed with rock and dirt instead of dirt alone leaked or
blew out at the base, splash boards became suspended due to downcutting
below, and leaking due to the lack of splicing between the top and bottom
boards (mentioned in Labor Intensive section).

Table 14

‘ Person- Cost/

| Site Quantity Hours Hour Cost Subtotal

. H-16 7 7 $5.40 $37.80  $ 37.80
@ ¢ 6 4 5.40 21.60 21.60

S-7 8 . 6 6.75 40.50 40.50

é H-11 5 8 5.40 43.20
% 8 8.18 65.44 108.64
§ H-3 5 2 5.40 10.80
. 2 8.18 16.36 27.16
s- TOTALS 3 37 $235.70
3
:}; Total Cost = $235.70 Unit Cost = $7.60/each
% COMMENTS : -
%
%’ At H-11 we had to remove an entire check dam (bottom one) because the water had
& blown out around both sides of the bottom board. Failure occurred because the

dam was not properly spliced when constructed, and it was packed with large
' rocks and a small quantity of dirt.
{
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The check dam was replaced with as much rock as could be found; rock was staked
in place. However, downcutting is continuing below the stakes, and some of the
shorter stakes have been undermined, but the rocks so far are remaining. The
channel drops off steeply here and it appears that there is at least one log
left in the crossing, which either was not visible or was not noticed during
excavation. If this had been seen it would have been removed and a steeper,
but more even gradient channg] would have resulted.

At H-3 and H-11 the splash boards became suspended due to downcutting below.
This required lowering the splash boards, thus increasing the effective
height of each dam. These mini check dams were an experimental attempt to
save on labor costs by reducing the number and size of check dams in prairie
channels with a gentle gradient and low flow. They were designed to serve
three main purposes: provide frequent stable base levels; keep flow centered
in channel; and provide sediment storage for what might wash down from the
rehabilitated area. Rather than leveling between dams, they were left with
4-6 inch effective height to catch sediment and minimize fall distance, and
thus potential energy, of water flowing over the spillway. The main rock
was washed away from the splash boards. Either larger rock or staking the
rock in place would have worked. This was tried later at H-11 after the
rock was moved by the storm. -

‘;r --weak point =
need a splice
board to prevent
leakage.

The rocking of the failed check dams needed to be replaced with dirt, and
a few needed splice boards.
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Rocking of Channels

Winter maintenance in rocked channels consisted of adjusting rock placement
ta prevent stream bank erosion. Commonly the large rock diverted flow out
of the center of the channel, around the rocks and into the banks. Rocks
were rearranged manually using pry bars and rolling or carrying rock from
the center of the channel to the banks. In some cases extremely large

rock (up to 4 feet in diameter) was dumped mid-channel by the heavy equip-
ment and could not be moved manually; these are continuing to cause some

erosion,

Table 15

Area Person- Cost/

Site (£t.2) Hours Hour Cost Subtotal
H-22 399 6 $6.75 $40.50

2 5.40 10.80

2 8.18 16.36 $67.66
H-10 1/2 176 4 - 6.75 27.00

2 5.40 10.80

2 8.18 16.36 54.16
H-19 390 6 6.75 40.50 40.50
H-7 250 2 5. 40 10.80 10. 80

TOTALS 1215 26 $173.12

Total Costs= $173.12
Total Area = 1,215 ft.2
Unit Cost = $.14/ft.2

COMMENTS:

H-10 1/2 was originally left unprotected. Following the December 2, 1980,
storm, the channel develop a two-foot headcut. We gathered rock locally to
use in stabilizing the channel.

(52) -



At H-7, rock was placed too high on the channe1 sides, and was not very
effective. So we moved the rock further down the channel sides. Flow here
was less than anticipated.

Seeding

After the first rains, small slope failures occurred along switchbacks along
W-1line, and along Harding Road. To help stabilize these failures, a prairie
seed mix was spread over the failures.

Table 16
Person- Cost/ ,
Site Hours Hour Cost
R-20, 22, 26, 34 & D-4 2 $5.90 $11.80

(53) -
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CONCLUSION

The National Park Service was established to protect
natural resources for today and tomorrow's generatio
of recreational uses. Redwood National Park is uniq
iﬁvo]ved not only in preservation, but also in resto
for future recreational visitor needs. As urban are
people will be seeking the solitude and beauty provi
National Parks. Redwood National Park expects a con
tional visitor use, especially as it develops a wide

pretive, camping, wilderness use, etc.).

We feel the grasslands are an exceptional place. Me

unique# and valuable

ns to enjoy in a variety

Le in itself, for we are
ring these natural resources
s expand, more and more

led to them by their

tinuing increase of recrea-
I range of programs (inter-

dows have a long history

of being a place favored by man - broad open vistas,| sun and warmth, and a

variety of flora and fauna which can be observed and| utilized.

on the fringes of the prairies - remnants of their
usually in the same places we today would choose to
The early white settlers also chose the prairies for
for practical reasons (i.e. grazing), but undoubted]
into their choices, too.

Indians 1ived
elling sites can be found, -
camp or settle for éwhi]e.
their homesteads - mainly
y aesthetic reasons entered

In the future, as part of the park, the prairies wil

1 be used and enjoyed by

many travelers - mostly on foot, as the Indians did. It would be nice to be

able to see the basin as they saw it for so many thdusands of years.

This is

why we should make utmost effort to restore the prairies to their native state.
Roads should be totally outsloped, and contours blerlded together; unnatural
gullies should be filled; and enlarged gullied natural swales should be

blended in with the surrounding topography - whenevgr possible.

Our feelings towards the Rehabilitation program is

L

o-fold. It's imperative

that we focus all our energy, time, and money to the¢ rehabilitation of the

damaged watersheds. At the same time, since this {1
heavy equipment access, we should work to restore t
scenic beauty as much as possible to what it was pr

our only opportunity for
e landscape's natural and
or to man's intervention.

In summary, we prevented massive erosion from occurping in the next Jillion

years. W-Line had very few major erosional proble
piece of chocolate cake with vanilla ice cream and
washed down with a hundred cases of beer.

(54)

and we admit it was a
cherry on top, which we



STREAM CROSSING RE-CALCULATIONS USING ROAD PRISM VOLUMES

Crossings

C-1
c-2
c-3
c-4
C-5
c-6
c-8
C-12
H-1
H-2
H-3
H-4
H-5
H-6
H-7
H-8
H-9
H-10
H-10%
H-11
H-12
H-13
H-14
H-15
H-19
H-20
H-21
H-22
H-23
Dolason Channel

S-7
S-8
$-10

Table 47
Yard3

209
247
249
132
93
92
253
75
58
48
147
83
123
241
228
107
220
48
1o
133
97
300
202
n
320

275 -

50
624
122
718

95
334

89

(56)

Cost/Yard3

$ 9.07
8.58
3.71
5.01
9.94

.65

11.46
1.60
1.1
2.69

.64

- O U N OO
o N O O N OV b

SN W oo WD OOWOoO W~ N W
N = P>wWw NN O P
W W O & O N W =

L
F -
[=))

2.09
2.83
4.73
3.98

75
2.80

~y



80-5: W-LINE, DOLASON PRAIRIE

' STREAM CROSSING RE-CALCULATIONS: 3RD TIME
. CALCULATION METHOD - AVERAGE END-AREA
Crossings Yard3 Cost/Yard3
c-1 .- 233 ' $ 8.13
c-2 . 318 6.66
c-3 . 400 © 2.3
C-4 85 | 7.78
C-5 60 15.40
67 54 1.1
-8 . 224 12.94
c-12 v 132 .91
H-1 103 | .63
H-2 39 3.31
-3 / 102 .93
H-4 / 81 3.53
W5 ./ 149 1.70
® H-6 ¢f | 278 1.62
H-7 v 272 3.02
H-8 /'. 146 4.77
H-9 /| 153 5.64
H-10 + 24 . (¢ 16.35
H-10 172/ 110 2.41
H-11 /S 118 5.67
H-12 130 7.4
H-13 ./ - 317 4.92
H-14 7 212 7.95
H-15 136 - 7.95
H-16) / 246 1.27
H-19 4 / 363 1.83
H-20{ 260 4.86
H-21| 76 6.22
H-22/ 500 - 2.61
H-23 v 94 , 3.67
, Dolason Channel ~~ 816 . o 406
N A 97 3.90
| s-8 396 .63

s-10 vV | 261 .95
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Q
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n
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Site Description

The Dolason Rehabilitation Unit, Site 80-5, is eight miles east of the
Pacific Ocean and encompasses the north side of the Dolason Creek drainage.
The unit is bounded on the north by the K & K Road; the south by Redwood
Creek; the east by the main stem of Dolason Creek; and the west by the
Dolason Creek/Emerald Creek drainage divide. The boundaries encompass
845 acres; mapping was concentrated in the 152 acres of tractor-logged and
73 acres of cable-yarded hillslope and the 200 acres of Dolason Prairie.
01d-growth redwood covers the 420 acres remaining between lower W-Line and
Redwood Creek (Figure 1). Two haﬁ] roads switchbacked across the Dolason
unit. The Harding Road extended from Bald Hills Road downslope to W-Line
on Dolason Prairie, and the terminal section of W-Line continued from the
middle of the lower slope. Rehabilitation activities concentrated on the
removal of all 4.3 miles of haul roads, and .5 mile of a skid road spur off
D-Line near Dolason Creek.

The site is underlain by the Redwood Creek Schist and interbedded sand-
stone and mudstone of the Franciscan assemblage (Harden, et al, 1982) which
are separated by the northwest-trending Grogan Fault. The fault diverges
eastward from Redwood Creek one mile upstream of Dolason Creek, and intersects
Dolason Creek at the 250-foot elevation and the north spur of Dolason/Emerald
Creek divide at 1000 feet. An jsolated unit of metamorphosed sandstone and
mudstone is located adjacent to the east side of the Grogan Fault (Harden,
et al, 1982). The Redwood Creek schist is a well-foliated, highly fractured
and sheared, fine-grained quartz-mica schist. It is predominantly in old
growth redwood forest on this site. The character of the mudstone and sand-
stone changes downslope from Bald Hills ridge towards Redwood Creek. More

coherent sandstone occurs from the ridge to the 1750-foot elevation ending



near the spur road that connects D-Line to Harding Road. Sandstone bed
thicknesses are up to 10 m but most are .1 to 3 m with thinner mudstone
interbeds (Harden, et al, 1982). The incoherent sandstone and mudstone

unit covers the midslope to the Grogan Fault. The sandstone/mudstone ratio
is lower than the coherent unit; massive sandstone beds are less common,

and rocks are more brecciated and sheared (Harden, et al, 1982). Llandslide
deposits of an old complex earthflow cover the upper third of Dolason Hill
and overlie both sandstone and mudstone units.

Soils in the area are predominately in the Atwell soil series; and a
Hugo-1ike soil series along the ridges. Préiries and adjacent oak woodlands
contain the Kneeland soil series. The Atwell series consists of deep, poorly
drained clay rich soils, which are subject to active mass wasting. Most Atwell
soils exist on broadly amphitheater-shaped concave slopes with high densities
of small first order shallow-incised streams. There are also an unusual number
of windthrows, fallen, and tilting trees. The Hugo-like ridge soils are well-
drained, with a gravelly loam surface and a clay loam subsurface, which are
more stable and less efbdible than the nearby slopes. The Kneeland series.
found ; rolling, earthflow slopes, and benches can range from moderately
well drained to somewhat poorly drained, and consist of a loam to clay loam
surface with a clay loam to gravelly clay loam subsurface.

Elevation oﬁ-the site range from 140 feet at Redwood Creek to 2,476 feet
on Bald Hills Ridge. Hillslopes range in grédient from 15 to B0 percent. The
steepest slopes occur adjacent to the tributary streams to Dolason Creek and
to Redwood Creek. The broader, gentler bench areas are near the Bald Hills
ridgetop and along the Dolason Prairie ridge. Coherent sandstone beds form
these benches in the topography. Ridges are rounded, and tributary drainages
are well incised. The hillslope, including the Dolason/Emerald Creek divide

below Dolason Prairie, steepens downslope of the contact between the ctherent



and incoherent sandstone and mudstone units. Stream channels in this zone
are more poorly defined and less incised than upslope. In the lowest one-
quarter of the hillslope, coinciding with the schist and the remnant ol1d

growth redwood, slopes increase, streams are more incised, and unstable areas

are present.

Land-Use History

Harding Road was a major logging haul road built in the early 1950's.
It star;ed at the Bald Hills Road and switchbacked down, mostly through
grasslands to the base of Dolason Prairie. Two units totalling 68 acres
south of the road were selectively logged and tractorlyarded by the Harding
Lumber Company. In 1971 and 1972 a 37 acre unit was clearcut and tractor-
yarded by Simpson Timber Company with a spur road built in 1971 connecting
D-Line with Harding Road. W-lLine was a major haul road built by Arcata
Redwood Company in 1976. It starts at the Bald Hi11s Road on the northern
boundary of Elk Camp Prairie and enters the Dolason Creek drainage at the
switchbacks of Harding Road. This .6 mile of switchbacks was upgraded by
widening and rocking the road and then incorporated into the W-Line road
system. H-Line then switchbacked another 1;5 miles through forest to Dolason
Creek. In 1977 a 47 acre unit was tractor clearcut and two units totalling
73 acres were cable clearcut ¥rom W-Line by Arcata Redwood Company.

Erosional Problems

The Dolason unit was chosen for rehabilitation because of the recent
road construction and tractor logging, and to test treatments for roads and
erosional features on prairies. The tefminal 1.5 miles of W-Line downslope
of the switchbacks was a relatively intact, all-season haul road. Ten of
eleven culverts were intact and properly placed with only minor fluvial erosion.
A cutbank slump occurred in March 1980, blocking the channel and culvert inlet

at RX-7, thus diverting flow across the road prism and causing gullying and



failure of the outboard edge of the road. There were numerous areas where
road stability was questionable, indicated by the presence of ponded water,
seeping cutbanks, tension cracks and small scarps. A 400-foot sectibn of
road had failed, debris avalanche style, down an 80-90 percent, logged,
right-of-way slope causing small mudflows to reach several hundred feet into
the old growth. Several decks had logs and slash perched around their edges
and against old growth redwood, with one deck located above an intermittent
stream channel.

Harding Road crossed fifteen ephemeral and intermittent streams with only
three stream crossings that remained intact with no erosional problems. The
rest had either failed or were plugged and were divérting flow down approxi-
mately 1,250 feet of inboard ditch, causing gullying of the ditch and the slope
or channel below where the flow finally broke through the road. At one cross-
ing (RX-14) approximately 100 cubic yards had eroded due to the flow diversions.
Special problems arise in prairies due to road construction. Subsurface flow
in the prairie soils (at least those underlain by interbedded sandstone and
shale) is confined to the lower part of ihe A horizon by a less permeable
clayey B horizon. Th1s means that road cufs or gullies intercept subsurface
flow at an unusually shallow depth; and the continuous seepage increases
bank sloughing. A major consideration in deciding to totally outslope prairie
roads and gullies was to attemp; to bury the seeping A/B horizon boundary and
allow subsurface flow to remain in the soil. Also total outsloping eliminates
road scars on the prairies which have ; hfgh aesthetic value in the park.

Tractor yarding activities severely impacted the streams in the 1971-72
and 1977'un1ts. Large organic debris and soil were used to construct tractor
skid trail stream crossings at ten distinct locations on poorly incised

stream channels. In several of these regions, intersecting skid trail



. networks obliterated the former channels. Several crossings had also plugged,
(
forming large diversion gullies downslope and on skid trails. The two cable-

yarded units had minimal erosional problems.

@



Approach to Rehabilitation

Detailed geomorphic mapping of the Dolason unit began in April 1980,
and lasted into June 1980. This time period was also used to prescribe
specific erosion control treatments. Heavy equipment work at the site
commenced on June 30 and finished September 16, 1980 (Table ___ ). Labor
intensive work occurred during the heavy equipment phase and finished in
November 1980. Table 1 summarizes costs and general categories for heavy

equipment and labor intensive treatments.
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Heavy Equipment Work

Fifteen pieces of heavy equipment were used on the Dolason site including

five bulldozers, a drag-line crane, & backhoe, an excavator, three loaders,

and four dump trucks. A 1ist of equipment types, with hourly rates is contained
in Appendix 1. The heavy equipment work can be separated into four categories:
1) hillslope work above W-Line, and on the D-Line spur road; 2; the removal of
2.2 miles of road across Dolason Prairie named Harding Road; 3) the removal of
the Tower 2.1 miles of W-Line haul road; and 4) miscellaneous heavy equipment
costs. Table 1 summarizes these cost categories. Total heavy equipment
expenditure on the Dolason site was $82,443.40.

Equipment work began with opening the D-Line spur road and Harding Road. At
the same time, dump trucks delivered rock to stream crossing locations on the
entire site. Once these tasks were completed the roads were then ripped,

and work began at the lower end of W-Line near Dolason Creek.

Removal of the lower 2.1 miles of W-Line road was by far the most important and
expensive aspect of the Dolason Rehabilitation Site. The emphasis of work on
the removal of W-Line can be divided into three categories: 1) the excavation
of thirteen stream crossings; 2) outsloping of road; and 3) removing the fill
edge along landings and decks.

Excavation of the thirteen stream crossings on W-Line Road was accomplished
primarily by a bulldozer and excavator, with minimal work being done by a drag-
l1ine crane. The amount of fill removed from the crossings varied from 39 to

400 cubic yards, averaging 175 cubic yards. Cost varied from $60.00 to $2,898.75,
for an average of $858.00 per stream crossing or $4.55 per cubic yard of material
removed. Total excavation cost was $10,332.50.

Seven of the excavated stream crossings were armored using 380 cubic yards of
quarried rock from the W-Line rock pit, for an average of $117 per stream cross-
ing or $2.15 per cubic yard of rock placed by heavy equipment. Total rocking
cost was $818.25. Equipment hours, costs, excavated volumes, and unit costs
for each road crossing treated are listed in Appendix 2.

The total cost to treat the W-line road prism was $27,391.65 of which $16,514.40
was spent on removing the fill edge from landings and decks, with an average
cost of $13,043.65 per mile of haul road. Outsloping the W-Line Road involved
three pieces of equipment, primarily an excavator and bulldozer, with minimal
use of a drag-line crane on landing and deck fill edges. The entire length of
W-Line was ripped using a ripper bulldozer prior to outsloping. The lowermost
1.5 mile of W-Line road, mostly through old growth redwood was outsloped to a
slight to moderate degree at an average cost of $1.78 per linear foot. The

0.6 mile of W-Line that traversed Dolason Prairie was outsloped completely,

at an average cost of $4.20 per 1inear foot. Equipment hours, costs, outsloped
road lengths, and unit costs for each road reach treated are 1isted in Appendix 3.

There were six decks along W-Line that had slash and logs perched around their
edges, and in some places debris was shoved up against the old growth redwood
below. The crane was utilized on three of the six decks, and the excavator
and bulldozer on all six decks. The edge material was pulled back and then
sloped against the road cutbank at a total cost of $16,514.40, averaging $.18
per square foot of area affected. These costs are included in Appendix 3.



Removal of Harding Road was the second most expensive phase of the Dolason
Rehabilitation Site. The emphasis of work can be divided into two categories:
1) the excavation of seventeen stream crossings; and 2) outsloping 2.2 miles
of prairie road.

Excavation of the seventeen stream crossings on Harding Road was accomplished
by two sets of equipment; a backhoe and D-6 bulldozer combination completed

the upper nine crossings and an excavator and bulldozer combination completed the lower

eight crossings. The amount of fill removed from the crossings varied from

75 to 317 cubic yards, averaging 157 cubic yards. Costs varied from $94.50

to $1,684.50, for an average of $666.00 per stream crossing or $4.01 per

cubic yard of material removed. Total excavation cost was $10,714.75. Twelve
of the stream crossings excavations were armored using 310 cubic yards of .
quarried rock from the W-Line rock pit, for an average rock placement cost of
$88 per stream crossing or $1.98 per cubic yard. Total rocking cost was
$615.00. Equipment hours, costs, excavated volumes, and unit costs for each
road crossing treated are listed in Appendix 4.

An interesting comparison can be made between the use of a backhoe and bulldozer,
versus the greater efficiency of an excavator and bulldozer in excavating

stream crossings. The backhoe/dozer combination excavated nine stream cross-
ings, totalling $7,232.50 and consisting of 1,370 cubic yards removed, at an
average cost of $5.28 per cubic yard of material removed. Whereas, the
excavator/dozer combination excavated eight stream crossings, totalling
$3,582.25 and consisting of 1,303 cubic yards, at an average cost of only

$2.67 per cubic yard of material removed.

Outsloping Harding Road involved the same two sets of equipment mentioned
above. The entire 2.2 miles of road was outsloped completely, except in sections
that traversed second growth forests. These areas were moderately to slightly
outsloped. Almost the entire length of Harding Road was ripped using the
TD-25 ripper Catepillar. The total cost to remove Harding Road was $9,076.25,
with an average cost of $4,125.57 per mile. Complete outsloping of 1.4 miles
of Harding Road across Dolason Prairie cost $7,836.00, with an average cost

of $5,597 per mile or $1.07 per linear foot. Slight to moderate outsloping of
0.8 mile of Harding Road through the forest cost $1,240.25, with an average
cost of $1,550.00 per mile or $.29 per linear foot of road reach. Equipment
hours, costs, outsloped road lengths, and unit costs for each road reach
treated are listed in Appendix 5.

The emphasis of work on the hillslopes was the treatment of ten skid trail
Stream crossings and the removal of 0.5 mile of skid road. Two different areas
were treated, the slope just above Rx-3 on W-Line, and the D-lLine spur skid
road and slope. Skid trail crossing excavations on the D-Line spur road
utilized a bulldozer and excavator, with a loader delivering rock to the
finished channel from 2 rock stockpile located on D-Line. The skid trail
crossings above W-Line were done by an excavator, and a loader delivering rock
to }?e finished channels, and a bulldozer placing waterbars on the access skid
trail.



The amount of fill excavated from each worksite varies from 30 to 816 cubic
yards, averaging 241 cubic yards. Total cost for the excavation of the ten
skid trail crossings was $7,648.50, with an average of $765 per stream
crossing or $3.17 per cubic yard of material removed. Eight out of the ten
crossings were armored using 290 cubic yards of quarried rock from the W-Line
rock pit. The cost for placement of the rock was $1,227.75, with an average
of $153 per stream crossing, or $4.23 per cubic yard placed.

The half mile of skid road removed cost $2,701.25, and included slightly outsloping
the road, pulling the fill edge back on a deck, and constructing three water-
bars on the D-Line to divert inboard ditch flow off the rehabilitation site.
Appendix 6 itemizes equipment hours, excavated volumes, outsloped road reaches,
and unit costs for each hillslope treatment.

Miscellaneous heavy equipment costs on the Dolason site totalled $11,917.50.
They included channel armoring below two culverts on the K & K ($1,423.50),
ripping and opening all roads ($2,591.00), travel time between worksites
$1,796.00), and standby expenses ($6,107.00).
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Labor Intensive Work

Labor intensive work was completed by a staff of Redwood National Park
laborers, site geologist, and technicians. Redwoods United, Inc., employees
applied straw mulch. The primary purpose of labor intensive work on the
Dolason site was to reduce bare ground surface erosion and excavated stream
channel erosion, and to re-establish vegetation at the freshly disturbed
worksites. A complete 1list of the tasks, including the quantity, cost
and unit cost for each is given in Table 2.

Labor intensive work started one week before heavy equipment rehabilitation
work began, and the first task was the delivery of straw bales and checkdam
materials. As the heavy equipment work progressed, labor intensive tasks
such as checkdam construction and channel rocking followed. A1l labor
intensive treatments were completed by mid-November 1980.

The most expensive labor intensive treatment and technique to prevent
erosion in excavated stream channels (downcutting and bankcutting) was
checkdams. A total of 41 checkdams were placed in seven stream channel
excavations, for a totai cost of $4,109.89 (excluding material costs), or
$100.24 per check dam. Unit cost is comparatively high because stream
excavations were made to match the natural ;ide slopes above and below and
required construction of wide check dams. Al1 the checkdams were either
one or two boards high, and had wooden energy dissipators installed at their
bases. Rock was also used as channel armor where possip1e both between
dams and at the lower end of the channel reach where the rock was staked
into place below the last dam.

Channels were rocked initially by heavy equipment. Labor intensive
work included placement and adjustment of rocks in each channel, and locally
gathering smaller rock (4-12 inches in diameter) to fill the gaps. Thirteen

channels needed major rock adjustment and several other channels needed
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minor adjustments after heavy equipment, and labor totalled $1,247.02.

The most expensive labor intensive treatment and technique to prevent
erosion on bare ground was the application of straw mulch. Total cost for
distribution and application of straw mulch was $1,502.38 (excluding straw
purchase cost), of which 46 percent was spent moving the straw and 54 percent
on spreading the straw. Approximately 23 acres were treated, with a unit
cost of $65.32 per acre.

Jute netting and curlex were applied to five worksites, which included
three channel bottoms, one channel sideslope, and one steep reach of
outsloped prairie. Total area covered is 2,828 square feet, with a total
cost of $801.13 (excluding material cost), or $.28 per square foot.

The removg] of young Douglas-fir trees on Dolason Prairie was suggested
by the Research Biologist as part of the prairie restoration program. These
trees are among the first to invade disturbed ground (cutbanks and road side
cast) and result in "unnatural" lines of trees across the grasslands.. Also,
a metal lean-to shed on upper Dolason Prairie (located on an archeological
site) was disassembled énd removed in response to the Park Archaeologist's
recommendation. fota1 cost for both projects was $410.85.

A chicken wire (slope support) fence was installed on the left bank of
skid trail stream crossings 3 to protect the excavated stream channel from
being obstructed by falling slope debris, and to allow overland flow to pass
freely through. Total cost was $43.20. A wooden skid §1ed (designed to be
pulled by a bulldozer) was constructed to transport straw to areas inaccessible
by truck,at a cost of $75.60 (excluding material costs).

Miscellaneous labor intensive costs totalled $3,332.44, and included standby
time while assisting the heavy.equiﬁment. choker setting, travel to and from

worksites, training, and discussion time.



Winter Maintenance

Maintenance during the winter immediately following rehabilitation at
the Dolason site consisted of repairing 76 ‘percent of the checkdams '
($235.70), adjusting channel rock to prevent streambank erosion in four
stream crossings ($173.12), and the application of grass seed to several
prairie outslope failures ($11.80). Total winter maintenance cost was
$420.62.

The type of checkdam failures included: sp]%ceboard Teaks;
splashboards became suspended due to downcutting below them; and the fill

packing around the bases washed out (see diagram 1).




Evaluation of Heavy Equipment Used

The use of heavy equipment at the Dolason site was effective at excavating
introduced debris from stream channels, removing potential road failure material
and improving drainage on the site. However, the cost-effectiveness could have
been improved by changes in the types of equipment used. Many road removal
tasks that were completed by the crane or backhoe could have been accomplished
more efficiently with a hydraulic excavator. The backhoe's lower cost
effectiveness has already been stated in the heavy equipment cost section.

On worksites where the crane initially worked, the end product was of poor
quality and the cost efficiency was extremely poor. Therefore, many of these

worksites were later completed to a higher standard suing the excavator.
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SKD TRAL and HAUL ROAD CROSSING ROCK COSTS - 80-5
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W-line Rehabiljtahon Unit
}
Stream »_Crvssing Treatments ~

seed Mix : B0 Ibs./a_uip

I- Highland Benfgrass - 1.32 lbs/A = 11,220,000 secds /A

(Agroshs - 8500,000 seeds / Ib.)

2- Creeping Red Fescue - 28.05 lbs/A = 11,220,000 Sceds /A
. (Festucs - 400,000 Seeds /]b.) ,

3 - Akarpa Orchard Grass - 20.78 lbs./A = /I, 221,200 =eds /A

(Daclylis - 540,000 seeds /16N

Sraw 2000 Ibs. /A B
70 lbs/ bale = 26.5 bales /A

Fertilizer: 200 Ibs. /A
. #0716 0 - 13 (subur)
C 1e-20-0
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W-lime Rehobilitation Unit '
Stream Oross‘mﬂ Treatments Summavy (scc nups for aveas reated)
Crissing 8. ) ,
31 seeded § strawed ;. Slbs. seed Bhbsles shad | ne krithizer
(Gumn, Jeszn | Denng ,Lors )
Crossing 42
sl secded § strowed ; Slbs. seed | 3 beles staw | ne fertrlizer
(Quinn  Jasen)
Cossing 2 -
73 seeded § Showed : 3Blks. seed | B bsls Strew, no frhilizer
(Quinn | Jzs0n)
Y7 ferhlized - 10165, fertilizer
(Jason , Stew)
Lrpssing 4
8/7 sceded, strewed, fuﬁ/i{-,cd ; 4.5 1bs. seed 2V kales straw| 1T1bs fertifizer
(Jasen, Steve, Lois )
Cmss'zrg 45
81 <eeded , stvewed, forhlized | 9.50bs seed L7 kales straw, 38 lbs. Ertilizer

(Jason, Sieve, Lois )
Crossing 16
8/7 sceded, strawed, feorhl 13¢d ; 15 lbs. sced ) bale Straw | 5 ibs. ketilizer
(Jason, Steve, Lois , Donns)

bt N
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W-line Rekzblidation Unit

Stream Crossin_g Treatments 45 fect
~45¢6 s9. {cc

|
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e R o B
g |
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l oy |
i ;—» ,
! . |
I’ ;‘ ]
r
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/’ - \
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/ 17m
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24
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~ | )
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~N 5 P
731. - _ ~
seeded | strowed _ ~ " //
~: {:
Quinn ,J?sonl Dorna, Loi 3
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W-line Rehzbilitaton Uni t
~ 400 sq.1t.

‘ Stream Crossing Treatiments LY/ d
s. sce
2 bales straw

Coesing ® 2

[ 3.51bs sced

/ 2 bales stray : 1.5 1bs . Seed

| bale straw

//<-_'~~—_..._,_,,_,_A o ) 1'10
am ]
| !
|
|

eceded § strowed
Qulire § Jeon

|
;[
7]21 60 i i
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W-line Pehsbilitotion Unit

‘ stream (nssing Treatmends

Crossing 42

\, 1

A
\ i
< %.‘: |
"5 ’bsc(d \ 7m /\ /'// ._ //
1.6 bales straw \ £ \
§ Ihs. fertiliner - ]

at]eo
secded § Strawed
‘*—“MM Jason
8[7/60
frtrlined
Jeeen § Stk

R N

~ 350 =4. 1.

% Ibs. sced
3 bales straw

10 Ibs. fert|liser

_ - |
\
|
//‘.':,7'
- A
L ~

”~

7
‘ -
»" 7

15 lbs. seed

1.5 bales sfrow
5 1bs. fertilizer
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W-line Rehabilifabon Unit

. Stveem Crossing Teeatmendts

CrosSing %4

L R N N T S

~35059. {4,

4.5 lbs. seed
26 boles staw

17 Ibs Fuﬁ'hiz)c'

¥y -~ -
SN
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5 lbs. Fcﬂ‘h.“;.c/ T
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e
1 AT T \
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| > - >
' fl |
; : i
\ —'{ J |
2 lbs. secd | s }.Ib seed
| bale otrew I - ' l/z bale >tvow
& lbs. fertiliner | LT‘ 18m ) 4 lps. rhlizer
i
| |
1 | ,
| y \
| |‘ i
Pl |
| o
1 i
. ﬁt_ —

g/1]%0
seded , strawed , frhlized
Jason, S, oS



wW-line Rehal litahon Unit
~ 300 sq.{ed

. Stveam Crssing Treatments 9.6 Ibs. seed
G5 bales Siraw

Cressing LY 3¢ Ibs. frt.

—— e
— —

/
: 17 ! ' m - N
N - m l I"/’ \
C ! W N
£ N\ | s JPS
\‘\ \*\ AR 3 Ibs. seed l \\_ /'
N N4 2 bales straw l A
N N . 0 { ay
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ST ,
I
l
8/7)%0 |
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I
Jrea] b be

check- dovrmed

Jasen , Steve, Lois
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W-line Rehsbilitation Unit

. ~ 120 . f
. stream CrosSing Tredt mends sq. fee
[.§ lbs, sced
Cnssing H6 ) bole straw
? 5 tbs. fertiliger
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| l
f |
I I
[ I
|
I B
' |
| N
l L
| l
| | J
| !
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¥
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Text Box
Unit: 80-5 2-A
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