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EXECUTIVE SUMMARY

The South Tahoe Public Utility District (District) is implementing an Adaptive Management Plan (AMP) to
protect existing sewer facilities in the Upper Truckee Marsh. Two District sewer pipelines are located
along the northern margin of the marsh in an easement over property owned by the California Tahoe
Conservancy. The need for the plan was initiated by a channel avulsion in the vicinity of the easement
following the record snowmelt year of 2011. The objective of the plan is to reduce inundation of the
sewer easement and reduce the potential for stream channel development and erosion that would
expose or damage the sewer lines and potentially lead to a sewage spill into the marsh and Lake Tahoe.
The development of the plan is described in Upper Truckee Marsh Sewer Facilities Adaptive
Management Plan (NHC, 2014). This annual report summarizes the measures implemented by the
District in Year 1 (2014) of construction and describes baseline, construction, and post-construction
monitoring for the purposes of evaluating effectiveness and guiding future AMP actions.

Baseline Information

The District retained Tri-State Surveying to set survey control and produce a topographic survey of the
area near Bellevue Pump Station where the channel avulsion occurred and where the Year 1
improvements were focused. The survey included five cross sections previously surveyed by the
California Tahoe Conservancy and nine new transects. Inundation of the sewer easement near Bellevue
Avenue was mapped in October 2013 as part of the field survey and observed prior to Year 1
construction operations in the spring and summer of 2013 and 2014. In the baseline condition, a section
of the main channel was entirely blocked as a result of the 2011 channel avulsion, and essentially all of
the creek flow was passing over the right overbank and sewer easement. Thus, regardless of flows in
the creek or season, the sewer easement was continuously inundated in the area near Bellevue Pump
Station.

NHC and the District installed three pressure transducers in the project area near Bellevue Avenue to
record water level data on a set time interval. The baseline water level conditions reflect discontinuous
channel conditions — the Trout Creek channel between the middle and downstream gages was
completely filled with sediment and the entire flow was occurring on the right overbank. In addition to
the transducers along the stream channel, the District installed a transducer in an existing monitoring
well (MW4) near the end of Bellevue Avenue in July 2014.

As part of the permitting process, the jurisdictional wetland habitats were mapped in the project area.
The mapping shows that nearly the entire project area is in jurisdictional areas, and an objective of the
AMP is to maintain the wetland habitat while reducing risk for the pipelines. Baseline vegetation
transects were established on an abandoned road fill identified for removal and in locations where
hummock features (slightly elevated planted areas were to be constructed. Baseline data showed
average vegetative cover to be 90% in the road fill area 80% in the areas of the proposed hummocks. In
both areas, very high percentages (greater than 90%) of the plants present were native species.
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Baseline information on wildlife and fish was primarily obtained from previously published
environmental documentation associated with the Conservancy’s Upper Truckee Marsh Restoration
Project. Monitoring of wildlife and fish populations is not a part of the AMP monitoring plan, but several
mitigation measures were identified in the AMP to minimize construction impacts to wildlife and fish.

Pre-Construction and Construction Information

The District awarded the AMP work to V&C Construction, and the contractor mobilized on 22 September
2014. Due to the late start for construction (outside of the nesting bird season), pre-construction
surveys for willow flycatcher and nesting birds were not required in Year 1. The District conducted daily
construction observations to ensure that the work generally conformed to the Year 1 plans.

Field changes made during construction included 40 lineal feet of additional pilot channel construction
(resulting in three pilot channels instead of two); an additional left overbank opening; widening of the
three left overbank openings at the head of the pilot channels to increase flow capacity; and planting of
salvaged wetland plugs in approximately 1100 square feet of the wetland hummocks. The first three
items were undertaken to increase flows to the pilot channels and decrease flows to the right overbank.
The fourth item was undertaken to increase vegetation in the constructed hummocks, partially
compensating for lower than expected vegetative growth in the pre-grown marsh mats used to
construct the hummocks due to seasonally late construction, material delivery problems affected by
port labor disputes, and unfavorable weather conditions during the growing period.

During construction, qualified archaeologists and fisheries biologists from AECOM were present to
monitor for cultural resources during excavation and to isolate, rescue, and relocate fish from the in-
water work areas. No cultural resources were encountered that required modification or stoppage of
work. Fish relocation used block nets and electrofishing to relocate approximately 35 trout and over one
thousand speckled dace.

The District monitored excavation and dewatering work visually (using prepared sample vials for
reference) to minimize turbidity discharged to the stream. Dewatering methods included pumping to a
water disposal area where flows were spread on a dry area of the meadow for infiltration. The District
made multiple tests of turbidity daily with a portable (Hach 2100Q turbidimeter). The recording
turbidimeters were used to verify portable measurements and provide a record of turbidity during the
entire construction period. Turbidity in excess of 20 NTUs occasionally occurred during excavation of the
pilot channels and installation of hummocks in wet areas, but exceedances were relatively few and short
in duration. The data indicate that the performance standard for sediment discharge and turbidity was
met during construction.

Post-Construction Monitoring

Following Year 1 construction, the District surveyed the work area near Bellevue Avenue and the head of
the secondary channel in the center of the meadow, including resurvey of the fourteen cross sections
established in the Bellevue Avenue work area by the baseline survey, establishment of seven
monumented cross sections on the pilot channels, and general topography and eight cross sections
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along the secondary channel. Comparison of the 2013 and 2014 surveys indicated little change in the
extent of overbank flooding in the sewer easement area near Bellevue Avenue but confirmed increased
left overbank flow paths associated with the pilot channels.

Pilot channel flows were measured on 2 February 2015. Right overbank flows in the easement area were
too shallow to measure on this date and were estimated to be less than 1 cfs. The mean daily flow at
USGS Gage 10336780 for 2 February was approximately 11 cfs. A site visit on 12 February 2015 followed
a small peak in runoff of approximately 60 cfs (annual peak for 2013/2014 water year). On 12 February,
the flow at USGS Gage 10336780 was approximately 18 cfs. On this date, it was estimated that
approximately 75 percent of the flow was passing through the pilot channels and left overbank and 25
percent through the right overbank/easement. These measurements indicate that although the extent
of inundation was changed only slightly following Year 1 construction, flow through the easement was
significantly reduced. The relative distribution of flows to the pilot channels is higher at lower flows (up
to 90%), and lower at higher flows. This is because the area near Hummocks 4 and 5 in Year 1
construction function as a weir — at higher flows, distribution to the right overbank increases relatively
rapidly as the stage on the weir increases. Flows were measured again prior to Year 2 construction on
20 August 2015 with a flow of 8 cfs at USGS Gage 10336780. Approximately 4 cfs was estimated to be
passing through the three pilot channels with less than one cfs on the right overbank. These results
indicate that the pilot channels serve to divert low flows, but natural development of the pilot channels
(as envisioned in the AMP) will be necessary to achieve the desired reduction of flows in the easement.

Pilot channels were observed periodically during after construction and bed load transport minor local
scour was observed between November and May 2015. However, no significant increase in pilot channel
size was observed and bed materials were observed to be relatively cohesive and resistant to erosion,
although relatively high velocities (2-4 fps) were observed in the downstream portions of the channels.
In some areas, remaining root mass from vegetation appeared to contribute to stability. In August 2015,
PCXS3, PCX6, and PCXS7 were measured as part of flow measurements. These measurements indicated
no expansion in pilot channel area and observations between May and August indicated a trend for
reduction in effective flow area due to vigorous growth of vegetation on the pilot channel banks. A
profile survey was also conducted for the pilot channels which indicated no general increase in depth or
changes in slope since construction.

The pressure transducers continued to operate following Year 1 construction and the data indicate that
water levels at the middle and upper stations on Trout Creek have remained relatively constant since the
baseline period. The lower station is below the channel avulsion area and stages vary more with flow
than for the other two stations. Groundwater levels remained relatively constant with a slight increase
during the spring that may correlate to precipitation. In the data collected to date, groundwater levels
are not well correlated to stream stage and are below the stream levels, indicating potential for loss of
flow from the stream to groundwater in the local area.
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Planted vegetation was surveyed in July 2015 by Western Botanical Services. Herbaceous vegetation
was monitored on the six transects established for baseline conditions on the road fill removal and
hummock areas. Vegetative cover averaged 96% in the road fill removal area transects and 34% in the
hummock transects. Vegetative cover by native species was greater than 90% of vegetative cover for
both locations and vigor was very good to excellent.

The performance standard for herbaceous vegetation established in the AMP is 70 percent of baseline
cover after 2 years; 90 percent of baseline after three years; and vigor comparable to surrounding marsh
areas. The data for the road fill removal area indicate that the performance standards were met in Year
1. The performance standards were not met in the hummock transects, where baseline vegetative cover
averaged about 80%. The pre-planted marsh mats for Year 1 were delivered with much lower than
expected vegetative growth due to a combination of shipping, weather, and construction timing
problems. The revegetation monitoring report notes that in spite of the planting problems the
hummocks are growing well and are expected to meet cover standards over time.

Willow stake counts were made for the willow sausal and the willow fences. Survival was 13% for the
willow sausal and 40% for the willow fence, not meeting the performance standard of 80% survival. The
vegetation monitoring report attributes the low success to improper materials and planting methods,
but notes that the survival rate is sufficient for the features to serve their intended function if the
material continues to grow.

Turbidity measurements in the period following construction and through the subsequent snowmelt
season were intended to provide a means for assessing whether channel development was proceeding
too rapidly or erosion was occurring as a result of project features. As noted above, pilot channel
development did not progress as rapidly as expected, and project features were visually observed to be
stable during the highest seasonal flows in February 2015. The turbidity measurements upstream and
downstream of the work area near Bellevue Avenue for the period during and after Year 1 construction
through June 2015 show turbidity levels to be similar at the two stations and to generally be less than
about 5 NTUs.

Photos were collected at photo points identified in the AMP and are included in Appendix C of this
report. Additional ground photos were collected to document conditions and an index is provided in
Appendix C. In addition to ground photos, the District collected aerial views of the work area on 24 Oct
2014 and 17 Apr 2015 using a small unmanned aerial vehicle (UAV). The additional ground photos and
UAV photos are available from the District’s files on request.

Shortly after construction, beaver activity was observed upstream of the Bellevue Avenue work area in
portions of the stream where beavers had not previously been present. A main dam is currently located
on Trout Creek just downstream of the location of the secondary channel in the center of the meadow,
and several auxiliary dams are in place to block return or distributary channels. The result is widespread
flooding of the meadow at very low flows in the area upstream of Bellevue Avenue. This flooding has
created new challenges for the District associated with flooding in the easement and persistent water
around manholes.
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Year 2 Plans

Year 1 project features were generally successful at reducing flows directly over the sewer lines, opening
new flow pathways on the left bank, and reducing flow pathways toward the easement on the right
bank. The pilot channels were constructed at a small size to reduce the potential for excessively rapid
enlargement and erosion. Development of the pilot channels is a key component in redirecting Trout
Creek flows in the vicinity of Bellevue Avenue and in lowering water levels in the overbanks upstream.
Pilot channel development was slower than expected in Year 1. The following objectives were identified
for Year 2 construction and reviewed with agencies and neighborhood residents in March 2015
meetings:

. Increase flow distribution to pilot channels to further reduce inundation of easement

. Increase vegetation on right overbank near Bellevue to further increase resistance and
reduce overbank flows

. Allow distribution of flows into center of meadow via secondary channel

. Mitigate ponding and increase in flows on right overbank due to current and future beaver
activity

Following these meetings, the District decided not to pursue measures intended to mitigate for beaver
activity in Year 2. This decision was based on the need to obtain agreements for access to the upstream
flooding from El Dorado Avenue, supplemental environmental work needed to include the inundated
areas in the project area, and potential improvements associated with reduced water levels with better
flow distribution to the pilot channels. The District has in place a contingency plan for access to the
flooded manholes without vehicles in case a blockage or problem emergency occurs. Additional work to
mitigate the effects of flooding due to beaver activity may be undertaken in Year 3.
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1 INTRODUCTION

1.1 Purpose

The South Tahoe Public Utility District (District) is implementing an Adaptive Management Plan (AMP) to
protect existing sewer facilities in the Upper Truckee Marsh. Two District sewer pipelines are located
along the northern margin of the marsh in an easement over property owned by the California Tahoe
Conservancy. The need for the plan was initiated by a channel avulsion in the vicinity of the easement
following the record snowmelt year of 2011. The objective of the plan is to reduce inundation of the
sewer easement and reduce the potential for stream channel development and erosion that would
expose or damage the sewer lines and potentially lead to a sewage spill into the marsh and Lake Tahoe.
The development of the plan is described in Upper Truckee Marsh Sewer Facilities Adaptive
Management Plan (NHC, 2014). This annual report summarizes the measures implemented by the
District in Year 1 (2014) of construction and describes baseline, construction, and post-construction
monitoring for the purposes of evaluating effectiveness and guiding future AMP actions.

1.2 Scope of Monitoring

The scope of the monitoring includes flow conditions and water surface elevations (including flow
outside the main channel in the sewer easement area); topographic changes; turbidity; and vegetation.
The complete monitoring plan is included in the AMP and is summarized in Table 1-1. The purpose of
the Annual Report is to provide permitting agencies and other stakeholders with information related to
the success of the project so that they may continue to be engaged effectively in the adaptive
management process. The permits for the project cover the entire expected 5-year implementation
period and thus there is no specific agency approval or action required in response to the Annual Report.

Table 1-1. Monitoring Plan Summary

Monitoring Component Performance Standard Frequency Duration

Baseline Conditions

Topography Baseline 2014 Once NA

Inundation of Easement Baseline 2014 Once NA

i Continuous recorders
Trout Creek Water Levels Baseline 2014 . . NA
installed 3 locations
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Table 1-1. Monitoring Plan Summary

Monitoring Component Performance Standard Frequency Duration
Continuous recorder
Groundwater Levels Baseline 2014 in well at end of NA
Bellevue Ave
Wetland Extent Baseline 2014 Once NA
Woody Riparian Baseline 2014 Once NA
Herbaceous Cover and .
. . Baseline 2014 Once NA
Natives Composition
Pre-Construction and During Construction
Establish buffers or other Annually, if
Willow Flycatcher Surveys measures to avoid construction within NA
disturbance, if present nesting season
Yellow Warbler, Long-Eared Establish buffers or other Annually, if
Owl, Waterfowl, and measures to avoid construction within NA
Northern Harrier Surveys disturbance, if present nesting season
American Mannagrass Avoid disturbance or Once, prior to NA
Surveys translocate, if present construction
Fish rescue and relocation as | During dewatering
Fisheries needed; reporting if and in-channel Years 1-7
endangered species present operations
Observations during ground . .
. . Daily during ground
Cultural Resources disturbance; avoidance of . Years 1-7
disturbance
unknown cultural resources
Periodic field
Turbidity below 20 NTUs .
. measurements plus During
. . except temporary periods . L .
Sediment Discharge L logging turbidimeter | construction
during in channel work and . .
. L. at 15 minute operations
pilot channel activation .
intervals
Turbidity below project area Duri
i Y project Periodic field uring
Trout Creek Turbidity shall not exceed turbidity construction
. measurements plus ]
above project area by more operations

than 10 percent except

logging turbidimeter
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Table 1-1. Monitoring Plan Summary

Monitoring Component Performance Standard Frequency Duration
temporary periods during in at 15 minute
channel work and pilot intervals
channel activation
During
Pilot Channel Width NA Twice per week construction
operations
Post-Construction
NA — Repeat of topographic
Topography surveys or cross sections for Annually Years 2-7
information
No more than 10 percent Up to 3 times durin
Right Overbank Flows over right overbank at flows P & Years 2-7
snowmelt season
less than bankfull
. No inundation of easement Annually in snowmelt
Inundation of Easement Years 2-7
at flows less than 50 cfs season
Pilot Channels and Left Bank NA — Information on channel
Annually Years 2-7
Pathways development
NA — Information for .
. . Continuous, reported
Trout Creek Water Levels inundation extents and Years 2-7
. annually
channel behavior
NA — Information for Continuous, reported
Groundwater . . Years 2-7
vegetation survival annually
70 percent of baseline cover
after 2 years; 90 percent of
Planted Herbaceous . y P
. baseline after three years; Annually Years 2-7
Vegetation .
vigor comparable to
surrounding marsh areas
. 80 percent survival and
Planted Woody Vegetation Annually Years 2-7

exhibit good vigor
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Table 1-1. Monitoring Plan Summary

Monitoring Component Performance Standard Frequency Duration
Turbidity below project area
o shall not exceed turbidity Continuous, reported

Turbidity . Years 2-7
above project area by more annually
than 10 percent
NA — Information to support

Photo Points channel and vegetation Annually Years 1-7
conditions
No loss in jurisdictional .

Wetland Extent Once At completion
wetland

Final Topography NA — for information Once At completion

1.3 Report Organization

This Annual Report is generally organized to follow the monitoring plan categories of baseline, pre-
construction and construction, and post-construction monitoring in Sections 2,3, and 4, respectively.
Table 1-2 provides a general timeframe for these monitoring categories.

Table 1-2. Schedule of AMP monitoring categories

AMP MONITORING START END

Baseline October 2013 September 2014
Year 1 Construction September 2014 October 2014
Year 1 Post Construction November 2014 July 2015

Section 5 provides a discussion of results, observations on 2015 conditions, the rationale for adaptive
management measures in Year 2, and a summary of Year 2 designs.
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2 BASELINE CONDITIONS

2.1 Topography

The project area, as described in the AMP, is shown in Figure 2-1. The District retained Tri-State
Surveying to set survey control and produce a topographic survey of the area near Bellevue Pump
Station where the channel avulsion occurred and where the Year 1 improvements were focused (Tri-
State Surveying, 2013). The survey included five cross sections previously surveyed by the California
Tahoe Conservancy and nine new transects. The base map and cross section plots from the survey are
included in Appendix A. In addition to the field survey, LiDAR-based mapping completed by TRPA (TRPA,
2010) provides general topographic information for the Upper Truckee Marsh. Figure 2-2 shows the
LiDAR-based mapping. Note that this figure does not show topographic changes associated with the
2011 channel avulsion due to the date of the mapping.

2.2 Inundation of Easement

Inundation of the sewer easement near Bellevue Avenue was mapped in October 2013 as part of the
field survey and observed prior to Year 1 construction operations in the spring and summer of 2013 and
2014. Figure 2-3 shows the area inundated on the baseline survey date, which had a recorded flow of 11
cfs at the USGS Gage 10336780 Trout Creek at Tahoe Valley. The median flow in October at the USGS
gage is approximately 15 cfs. In the baseline condition, a section of the main channel was entirely
blocked as a result of the 2011 channel avulsion, and essentially all of the creek flow was passing over
the right overbank and sewer easement. Thus, regardless of flows in the creek or season, the sewer
easement was continuously inundated in the area near Bellevue Pump Station. Figure 2-4 shows a photo
of inundation in the easement near Bellevue Avenue in May 2013 at a flow of approximately 40 cfs.
Figure 2-5 shows a photo of inundation during April 2014 at a flow of approximately 20 cfs. Hydrologic
conditions in 2013 and 2014 reflected drought conditions - peak snowmelt runoff was approximately 50
cfs in mid-May in 2013 and 40 cfs in mid-May in 2014. The median flow in May at the USGS gage is
approximately 65 cfs.
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Figure 2-4. Inundation of the sewer easement near Bellevue Avenue at a flow of approximately 40 cfs,
looking upstream, 20 May 2013

5.4

Figure 2-5. Inundation of the sewer easement near Bellevue Avenue at a flow of approximately 20 cfs,
looking upstream, 1 Apr 2014
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2.3 Water Levels

NHC and the District installed three pressure transducers in the project area near Bellevue Avenue along
the Trout Creek channel in November 2013. The pressure transducers record data on a set time interval
for later download. Figure 2-6 shows the location of the stream water level sensors and Figure 2-7
shows the water level data plotted against flows at the USGS gage. The baseline water level conditions
reflect discontinuous channel conditions — the Trout Creek channel between the middle and
downstream gages was completely filled with sediment and the entire flow was occurring on the right
overbank. Water level measurements are intended to provide information that can be used in
conjunction with survey data to map the area of inundation at various flow rates.

In addition to the transducers along the stream channel, the District installed a transducer in an existing
monitoring well (MW4) near the end of Bellevue Avenue in July 2014. Groundwater levels prior to
September 2014 (beginning of Year 1 construction) are shown in Figure 2-7.

2.4 Wetland Extent

AECOM (2014) mapped jurisdictional habitat in the project area as shown in Figure 2-8. The area of the
avulsed channel is mapped as a habitat and is evident as a gap in the Trout Creek open water habitat
component near the center of the map. Nearly the entire project area is mapped as potential
jurisdictional area with the exception of some higher ground mapped as Lodgepole Pine Meadow
(LPM)along the north and south margins of the delineation area.

2.5 Vegetation

General vegetation characteristics in the study area have been described in environmental
documentation for the Upper Truckee River and Marsh Restoration Project (California Department of
General Services and California Tahoe Conservancy, 2013). The project area is comprised primarily of
montane meadow and willow scrub-wet meadow plant communities. Vegetation in the marsh and project
vicinity is dominated by wetland graminoids, in particular the genera Carex (sedges) and Juncus (rushes).
Dominant species include the wide spread Carex nebrascensis (Nebraska sedge) and Juncus balticus
(Baltic rush). Species are largely sorted by elevation and hydrology, with Carex utriculata (beaked sedge),
Juncus nevadensis (Nevada rush) and Juncus ensifloius (Iris-leaved rush) occurring in the most saturated
soils, while Nebraska sedge and Baltic rush generally occur on drier sites. Grasses are also present but do
not comprise a dominant component in the project area because conditions are too wet. The willow
scrub—wet meadow community occurs primarily in association with the stream channel and as scattered
patches within the floodplain. Willows, primarily Salix lemmonii (Lemmons’ willow), are mostly
restricted to depositional areas because they typically establish on disturbed surfaces and do not readily
encroach on dense stands of rhizomatous graminoids.

Upper Truckee Marsh Sewer Facilities
Adaptive Management Plan 10
2015 Annual Report



Stream Flow Cll_'oss Section #1

TC 003

3
—

DOW£-$tr_eam Turbidimeter - "  Up-Stream Turbidimeter

TC 001

::-3: - | TC 001 = Up-Stream Gage
- |TC 002 = Mid-Stream Gage |
o TC 003 = Down-Stream Gage | .

Pre-1968 Alignment
Crest St,grge Gage
-’=~= :

Eg}ﬂ,, |gltaIG|®be G‘:ye., i-cubed AUSDATUS CSFAEXGIG p b lle m{m@ ' U@@?mﬁy: E

@ Ssurface Water Elevation Gage SCALE - 1:1,800 Job: 600035 Figure 2-6
0 50 100 150 200 NOVEMBER 2012 igure 2-
. Crest Stage Gauge . Turbidimeter — e fee

| DATA SOURCES: Streamfiow
northwest hydraulic consultants (¢) Groundwater Elevation Gage s Streamflow Measurement Cross Sections | Google Earth _ Measurement Sites




6240.00

TMSFPP: TROUT CREEK ELEVATION
+ TC001(Up) =TCO02(Mid) + TC 003 (Down)

X MW4  x Flow

6238.00
6236.00

6234.00

6232.00

6230.00

Trout Creek Stage (ft)

6228.00

6226.00

6224.00
,&0'.'\,".\3

’Q'p'&ll'&% l,‘ll'\,'l"'b‘ 11;\.'1&&

@p\‘b‘

80

70

8 8 3
Flow at USGS gage, cfs

w
o

20

- 10

Figure 2-7. Water levels and flows at USGS Gage 10336780 in prior to Year 1 activities

Upper Truckee Marsh Sewer Facilities

Adaptive Management Plan
2015 Annual Report

12



STPUD Trout Creek Upper Truckee Marsh
Sewer Protection Project

Wetland Delineation Map

LEGEND
. Delineated by T. Beyerl and P. Valle
©  Sample Points on November 21 and 22, 2013.
— 1ft Contours e .
D Study Area Boundary (233.78 acres) Directions ta Site:

U.S 50 to Los Angeles Ave
Adaptive Management Action Area(95.99 acres) to Bellevue Ave.

P Ily Jursidictional Habi (185.47 acres)
Relatively Permanent Waters (RPWs) (6.64 acres)
- Main Channel (3.41 acres)

l:l Secondary Channel (0.69 acre)

Il Distributary Channel (1.83 acres)

[ Avulsed Channel (0.71 acre) 0 200 400
Wetlands Adjacent to or Abutting RPWs (178.81 acres) 5 ~
I Lodgepole Pine Meadow (4.89 acres)
[ ] Wet Montane Meadow (126.50 acres)

[ willow Scrub-Wet Meadow (47.43 acres) Aerial Image: NAIP 2012
X 60311654 002 2/14

FEET NORTH

F ially Jurisdicti Features
Relatively Permanent Waters 6.64
Trout Creek Trout Creek Trout Creek
(Main 341 |(Secondary 0.69 |(Distributary| 183
Channel) Channel) Channel)
Trout Creek
(Avulsed 0.71
Channel)
to or ing ively Permanent Waters 178.83
Wet Montane Meadow 126.50
WMt 27.34  |(WM2 057 |WM3 0.56
WM 0.01 WM5 545 |WM6 0.1
wWm7 158 |WM8 3472 (WM9 0.85
WM10 0.01 WM11 0.15 |WM12 0.004
WM13 0.01 WMm14 0.02 |WM15 0.01
WM16 0.03 |WM17 0.15 |WM18 7.52
WM19 17.87  |WM20 1.94 |WM21 26.84
WM22 0.77  |WM23 0.002
Willow Scrub-Wet Meadow 47.43
WSM1 0.18  |WSM2 0.06 |WSM3 4.45
Wsm4 6.18 |WSM5 0.18 |WSMé 0.09
wsm7 0.17  |WSM8 404 |WSM9 0.14
WSM10 076  |WSM11 0.04 |WSM12 0.04
WSM13 1.06 |WSM14 13.67 |WSM15 3.98
WwsMm16 0.07 |wsmi7 049 |WSM18 0.20
WSM19 0.34  |WSM20 524  |WSM21 0.27
WSM22 0.07 |WSM23 0.07 |WSM24 3.21
WSM25 126 |WSM26 048 |WSM27 0.72
Lodgepole Pine Meadow 4.89
[LPM1

_.:'-:! '
s 3 r-d s s
etlan




Woody Riparian Vegetation

Figure 2-8 includes mapping of willow scrub wet meadow habitat that is dominated by mature willows
and primarily occurs along channel boundaries. In addition to the areas mapped as willow scrub, the
channel avulsion area was colonized by willows. This area had numerous willow saplings that were 2 to
4 feet tall in the baseline condition.

Herbaceous Vegetation

Baseline vegetation surveys were conducted by Western Botanical Services in August 2014 and are
summarized in a report provided in Appendix A. Three reference transects were established in the area
proposed for abandoned road fill removal and three were established in areas proposed for hummock
construction in Year 1. All transects were 100 feet long. Total cover, vegetative cover, and dominance
by natives was determined by point-intercept method for the transects. Baseline vegetative cover
varied from 84% to 98% (average 90%) in the road fill removal transects and from 58% to 98% (average
80%) in the proposed hummock area transects. Cover by native plants averaged 86% and 80% in the
road fill removal and proposed hummock area transects, respectively.

Table 2-1. Cover in Baseline Vegetation Transects

Community at Road Fill | Transect 1 ‘ Transect 2 ‘ Transect 3 ‘ Average
Total Cover (including litter, gravel, rock) 100% 100% 100% 100%
Total Vegetative Cover 88% 98% 84% 90%

Vegetative Cover by Native Species 84% 90% 83% 85.7%
Community at Proposed Hummocks | Transect 1 Transect 2 Transect 3 Average
Total Cover (including litter, gravel, rock) 100% 61% 90% 83.7%
Total Vegetative Cover 95% 58% 88% 80.3%
Vegetative Cover by Native Species 93% 58% 88% 79.7%

2.6 Wildlife and Fish

Information on wildlife and fish in the project area was compiled for the Upper Truckee River and Marsh
Restoration Project EIS/EIS/EIR (California Department of General Services and California Tahoe
Conservancy, 2013). The Upper Truckee River marsh provides habitat for approximately 200 amphibian,
reptile, bird, and mammal species.

The montane meadow habitat provides resident habitat for small mammals, such as voles, shrews, and
mice, with voles being the most abundant. The habitat serves as foraging and refuge habitat for larger
mammals such as coyotes and bears. Beavers and muskrats use the stream/meadow interface. Under
baseline conditions, evidence of beaver activity was noted downstream of the project area but no active
dams were present in the project area. Evidence of beaver activity within the project area was first
noted during the Year 1 Post Construction monitoring period (see Section 4.7 of this report).

Upper Truckee Marsh Sewer Facilities
Adaptive Management Plan 14
2015 Annual Report



The meadow can provide nesting habitat for ground nesting birds. Waterfowl and shore birds may use
the stream interface, while raptors and bats use the meadow primarily for foraging. The willow scrub-
wet meadow provides cover and foraging habitat for songbirds, including flycatchers, warblers and
sparrows. In wetter areas, it may serve as habitat for the Pacific Tree frog, and within fish-free ponds as
habitat for the long-toed salamander. Within the entire marsh, 12 special status species have a high to
moderate likelihood of occurrence. Of these, eight have been observed within the marsh. However,
with the exception of the Yellow Warbler, they are all raptors and bats, which forage over wide areas.

Trout Creek, because of its lack of riffles and predominance of a uniform coarse sand bed, does not
generally provide resident habitat for salmonids or most other species of fish. However, Trout Creek
within the project area provides migratory habitat for rainbow and brown trout, and may also provide
temporary migratory habitat for Paiute Sculpin, Tahoe sucker, mountain sucker, Lahontan redside,
Lahontan tui chub, and mountain whitefish. California Department of Fish and Wildlife (CDFW) species
of special concern include the Tahoe sucker, Lahontan Lake tui chub, and Lahontan redside, which have
some potential for occurrence. Additionally, the Lahontan cutthroat trout is a federally listed
threatened species which has the potential to use the project reach for migration. In 2011, two
hatchery-raised Lahontan cutthroat were observed in the Upper Truckee River during a fisheries survey
conducted by the U.S. Forest Service.

Monitoring of wildlife and fish populations is not a component of the AMP monitoring. However,
mitigation measures were identified in the AMP to minimize construction impacts to wildlife and fish.
These measures, and the data from pre-construction and construction monitoring are described in
Section 3.
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3 PRE-CONSTRUCTION AND CONSTRUCTION MONITORING

3.1 Pre-Construction Bird Surveys

Willow Flycatcher and Nesting Bird Surveys

Willow flycatcher and nesting bird surveys were identified as measures to avoid potential impacts to bird
species in the project area. Construction of Year 1 improvements did not commence until late
September, outside of the nesting season. Therefore, pre-construction bird surveys were not conducted
for Year 1.

3.2 Pre-Construction Mannagrass Survey

A review of a specimen previously identified as American Mannagrass near the project area determined
that the specimen was incorrectly identified and that American Mannagrass was unlikely to be present
in the project area. Surveys for this species were therefore eliminated from the monitoring plan.

3.3 Year 1 Construction

The District awarded the Year 1 work to V&C Construction, and the contractor mobilized on 22 Sep 2014.
Construction was generally conducted according to plans provided in the AMP (NHC,2014). The District
conducted daily inspections of the work. Field changes included the following items:

e 40 lineal feet of additional pilot channel construction to add a third pilot channel connecting the
main channel of Trout Creek to an existing remnant channel on the left overbank;

e Addition of a left overbank opening at the head of the third pilot channel;

e Widening of the three left overbank openings at the head of the pilot channels to increase flow
capacity;

e Planting of salvaged wetland plugs in approximately 1100 square feet of the wetland hummocks.

The first three items were undertaken to increase flows to the pilot channels along the left bank and
decrease flows to the right overbank. The fourth item was undertaken to increase vegetation in the
constructed hummocks. Due to a seasonally late start for construction, material delivery problems
affected by seaport labor disputes, and unfavorable weather conditions during the growing period, pre-
grown marsh mats delivered to the site had significantly less vegetative growth then intended in the
design. The sod planting was intended to partially compensate for this deficiency. A red-line drawing
showing the field changes is provided in Appendix B (Sheet C2).

3.4 Fisheries

An AECOM fisheries biologist was present during construction activities involving dewatering and in-
water work. Block nets and electroshocking were used to isolate and relocate fish from the areas of
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work. Fish were relocated to an upstream reach of Trout Creek southeast of the work area. The fish
relocated included speckled dace, brown trout, and rainbow trout. Approximately 35 trout and over one
thousand speckled dace were relocated. Logs of the electrofishing data are provided in Appendix B.

3.5 Cultural Resources

An AECOM specialist in archaeological and historical resources was onsite during ground disturbing
activities. Minor artifacts encountered including pieces of timber bridges, nails, one obsidian flake tool,
and shards of pottery and glass. No resources were encountered that required stoppage or relocation of
the work. Field observations and a photo log are provided in Appendix B; photos are on file at AECOM.

3.6 Sediment Discharge and Trout Creek Turbidity

The District monitored excavation and dewatering work visually (using prepared sample vials for
reference) to minimize turbidity discharged to the stream. Dewatering methods included pumping to a
water disposal area where flows were spread on a dry area of the meadow for infiltration. The District
made multiple tests of turbidity daily with a portable (Hach 2100Q turbidimeter). The recording
turbidimeters were used to verify portable measurements and provide a record of turbidity during the
entire construction period. Turbidity in excess of 20 NTUs was recorded occasionally during excavation
of the pilot channels and installation of hummocks in wet areas, but exceedances were relatively few
and short in duration. These data indicate that the performance standard for sediment discharge and
turbidity was met during construction.

Figure 3-1 shows the data from the recording turbidimeters upstream and immediately downstream of
the Bellevue work area.
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UTM Sewer Facilities Protection Project (WDID 6A091404003)
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Figure 3-1. Turbidity upstream and downstream of Bellevue Avenue work area during Year 1
construction period

3.4 Pilot Channel Width

The pilot channels were monitored visually during and immediately after construction and were found
to be very stable in size and vertical profile. Therefore, no data are reported here for pilot channel width
as part of construction monitoring. The pilot channels were surveyed and monumented in post-
construction monitoring described in Section 4.
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4 POST-CONSTRUCTION MONITORING

4.1 Topography

Following Year 1 construction, the District surveyed the work area near Bellevue Avenue and the head of
the secondary channel in the center of the meadow. The mapping included general topography and
mapping of Year 1 hummocks and pilot channel near Bellevue Avenue, resurvey of the fourteen cross
sections established in the Bellevue Avenue work area by the baseline survey, establishment of seven
monumented cross sections on the pilot channels, and general topography and eight cross sections
along the secondary channel. The survey was conducted on November 25 and 26, 2014. Trout Creek
mean daily flows at USGS 10336780 for the survey dates were 11 and 10 cfs. Figure 4-1 shows the
mapping in the Bellevue Avenue work area and the full set of survey products is included in Appendix C.
Comparison of Figure 4-1 and Figure 2-3 indicates reduced right overbank flow paths due to installation
of the right overbank plugs and increased left overbank flow paths associated with the pilot channels.
However, the comparison shows little change in the extent of flooding in the easement area. Appendix
Cincludes a comparison of baseline and 2014 cross sections. The cross sections show relatively little
change other than changes associated with pilot channel construction. This is expected due to the
locations of cross sections outside of the hummock areas, and the low levels of fill associated with the
hummocks (less than one foot).

4.2 Right Overbank Flows and Inundation of Easement

Pilot channel flows were measured on 2 February 2015. Right overbank flows in the easement area were
too shallow to measure on this date and were estimated to be less than 1 cfs. The mean daily flow at
USGS Gage 10336780 for 2 February was approximately 11 cfs. A site visit on 12 February 2015 followed
a small peak in runoff of approximately 60 cfs (annual peak for 2013/2014 water year). On 12 February,
the flow at USGS Gage 10336780 was approximately 18 cfs. On this date, it was estimated that
approximately 75 percent of the flow was passing through the pilot channels and left overbank and 25
percent through the right overbank/easement. These measurements indicate that although the extent
of inundation was changed only slightly following Year 1 construction, flow through the easement was
significantly reduced. The relative distribution of flows to the pilot channels is higher at lower flows (up
to 90%), and lower at higher flows. This is because the area near Hummocks H-4 and FH-5 in Year 1
construction function as a weir — at higher flows, distribution to the right overbank increases relatively
rapidly as the stage on the weir increases.

Flows were measured again prior to Year 2 construction on 20 August 2015 with a flow of 8 cfs at USGS
Gage 10336780. Approximately 4 cfs was estimated to be passing through the three pilot channels with
less than one cfs on the right overbank.

These results indicate that the pilot channels serve to divert low flows, but natural development of the
pilot channels (as envisioned in the AMP) will be necessary to achieve the desired reduction of flows in
the easement.
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Figure 4-1. Survey of Year 1 Topography near Bellevue Avenue
(Source: Lumos & Associates, 2014; full survey in Appendix C)
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4.3 Pilot Channels

Pilot channels were observed periodically during and after construction. Bed load transport and minor
local scour was observed between November 2014 and May 2015. However, no significant increase in
pilot channel size was observed and bed materials were observed to be relatively cohesive and resistant
to erosion, although relatively high velocities (2-4 fps) were observed in the downstream portions of the
channels. In some areas, remaining root mass from vegetation appeared to contribute to stability. In
August 2015, PCXS3, PCX6, and PCXS7 were measured as part of flow measurements. These
measurements indicated no expansion in pilot channel area and observations between May and August
2015 indicated a trend for reduction in effective flow area due to vigorous growth of vegetation on the
pilot channel banks. A profile survey was also conducted for the pilot channels which indicated no
general increase in depth or changes in slope since construction.

4.4 \Water Levels

The pressure transducers shown in Figure 2-6 continued to operate following Year 1 construction.

Figure 4-2 shows the water level record between October 2014 and July 2015. The water levels are
intended to supplement observations on easement inundation and pilot channel performance in
conjunction with survey data. The data indicate that water levels at the middle and upper stations on
Trout Creek have remained relatively constant since the baseline period. The lower station is below the
channel avulsion area and stages vary more with flow than for the other two stations. The data indicate
that at low flows there is about a foot of drop between the middle and lower station, which is a higher
gradient than the Trout Creek slope in the reach. The higher gradient represents potential for pilot
channel development, but as noted above, little development was observed in the period following Year
1 construction.

Groundwater levels remained relatively constant with a slight increase during the spring that may
correlate to precipitation. In the data collected to date, groundwater levels are not well correlated to
stream stage and are below the stream levels, indicating potential for loss of flow from the stream to
groundwater in the local area.
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Figure 4-2. Water levels through end of July 2015

4.5 Planted Vegetation

Herbaceous Vegetation

Vegetation replanted on the road fill removal area and planted in the hummocks was surveyed in July
2015 by Western Botanical Services. The monitoring report is provided in Appendix C. Herbaceous
vegetation was monitored on the six transects established for baseline conditions on the road fill
removal and hummock areas. Table 4-1 summarizes the results of cover measurements on the road fill
removal area and Table 4-2 summarizes the hummock transects.
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Table 4-1. Road Fill Removal Area Cover Summary (from WBS, 2015)

Transect | Transect | Transect
Cover Type 1 > 3 Average
Total Cover (including litter, gravel, and rock) 100% 100% 100% 100%
Total Vegetative Cover 97% 97% 95% 96%
Vegetative Cover By Native Species 92% 89% 88% 90%
Table 4-2. Hummock Cover Summary (from WBS, 2015)
Transect | Transect | Transect

Cover Type 1 > 3 Average
Total Cover (including litter, gravel, and rock) 68% 85% 62% 72%
Total Vegetative Cover 37% 35% 31% 34%
Vegetative Cover By Native Species 36% 35% 31% 34%

The performance standard for herbaceous vegetation established in the AMP is 70 percent of baseline
cover after 2 years; 90 percent of baseline after three years; and vigor comparable to surrounding marsh
areas. The data for the road fill removal area indicate that the performance standards were met in Year
1. The performance standards were not met in the hummock transects, where baseline vegetative cover
averaged about 80%. The pre-planted marsh mats for Year 1 were delivered with much lower than
expected vegetative growth due to a combination of shipping, weather, and construction timing
problems. The revegetation monitoring report notes that in spite of the planting problems the
hummocks are growing well and are expected to meet cover standards over time.

Vigor was ranked as excellent for the road fill removal area and as very good for the hummock transects,
meeting the performance standards.

Woody Vegetation

Willow stake counts were made for the willow sausal and the willow fences. Survival was 13% for the
willow sausal and 40% for the willow fence, not meeting the performance standard of 80% survival. The
vegetation monitoring report attributes the low success to improper materials and planting methods,
but notes that the survival rate is sufficient for the features to serve their intended function if the
material continues to grow.

4.6 Turbidity

Turbidity measurements in the period following construction and through the subsequent snowmelt
season were considered to be a means of assessing whether channel development was proceeding too
rapidly or erosion was occurring as a result of project features. As noted above, pilot channel
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development did not progress as rapidly as expected, and project features were visually observed to be
stable during the highest seasonal flows in February 2015.

Figure 4-3 shows the turbidity measurements upstream and downstream of the work area near Bellevue
Avenue for the period during and after Year 1 construction through May 2015. Trout Creek flows at
USGS 10336780 are also shown in the plot. Although there are outlying data points indicating short
duration elevated turbidity levels both upstream and downstream of the work area, the data generally
show turbidity levels to be similar at the two stations and to generally be less than about 5 NTUs.

UTM Sewer Facilities Protection Project (WDID 6A091404003)
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Figure 4-3. Turbidity upstream and downstream of work area near Bellevue Avenue through June 2015

4.7 Photo Points

Photos were collected at photo points indicated in Figure 4-4 on 24 Oct 2014 (immediately after
construction), and are included in Appendix C. Additional photos were collected as listed in the photo
index in Appendix C, and are available from the District’s files on request. In addition to ground photos,
the District collected aerial views of the work area on 24 Oct 2014 and 17 Apr 2015 using a small
unmanned aerial vehicle (UAV). Figures 4-5 and 4-6 show two views collected using this method.
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Figure 4-5. Upstream of Bellevue work area looking west, 17 Apr 2015 (pilot channels diverting flow to
left overbank and right overbank plugs as disconnections in channels on right overbank)

Figure 4-6. Easement and avulsed channel area looking west, 17 Apr 2015 (hummocks in right center
of frame and along fence, pilot channels on left overbank)
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4.8 \Wetland Extent

This standard applies at the end of the project to ensure that AMP measures have not converted
functional wetland and Stream Environment Zone (SEZ) jurisdictional areas into mesic or upland
conditions. As evident in the aerial views, project features are still subject to shallow inundation and
were constructed within the range of elevations for adjacent areas of the marsh. The road fill removal
area lowered approximately 6000 sf of the surface to be flush with the adjacent marsh and distributed
overflow of the lowered area was observed in February and April. This area has therefore had a
functional lift in wetland function, and other project features are expected to provide wetland habitat
equivalent to adjacent areas of the marsh after fully revegetated. Figure 4-7 shows an aerial view of the
road fill removal area.

Figure 4-7. Aerial view of road fill removal area looking south, 17 Apr 2015 (road fill removal in right
center of frame, pilot channel outlet in left foreground)
4.9 Final Topography

This data will be compiled at the completion of the project.

4.10 New Challenges - Beaver Activity

Although the effects of beaver dams downstream of the project area were acknowledged in the
development of the AMP, no beaver activity was occurring in the project area at the time the AMP was
prepared. Following Year 1 construction, extensive beaver activity began to occur upstream of the
Bellevue Avenue work area and in the vicinity of the head of the secondary channel in the center of the
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meadow. A main dam is currently located on Trout Creek in the location shown in Figure 4-8, and
several auxiliary dams are in place to block return or distributary channels. The result is widespread
flooding of the meadow at very low flows in the area upstream of Bellevue Avenue. This flooding has
created new challenges for the District associated with flooding in the easement and persistent water
around manholes (see Figure 4-9). Although some potential solutions were considered in the Year 2
planning (see Section 5), these efforts were postponed to allow sufficient time for planning and
environmental support work, and to assess the effects of other Year 2 work on water levels.

STPUD Manhole BV22

Beaver Dam on Main Channel

Figure 4-8. Inundation of meadow at low flow (approximately 25 cfs) due to beaver activity, looking
east upstream of Bellevue Avenue, 17 Apr 2015
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Figure 4-9. STPUD Manhole BV22, inundation due to beaver activity, 12 Feb 2015
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5 YEAR 2 PLAN

5.1 Objectives for Year 2

Year 1 project features were generally successful at reducing flows directly over the sewer lines, opening
new flow pathways on the left bank, and reducing flow pathways toward the easement on the right
bank. The pilot channels were constructed at a small size to reduce the potential for excessively rapid
enlargement and erosion. Observations after construction indicated that bed scour was occurring in
some locations and bed sediment (primarily sand) was being transported in the channels. Although
some of the desired slow expansion of the channels occurred, during the spring months flow was
relatively low and vegetation regrowth along the pilot channel banks was extremely rapid. Development
of the pilot channels is a key component in redirecting Trout Creek flows in the vicinity of Bellevue
Avenue, and in lowering water levels in the overbanks upstream. In order to meet the objectives for
reduced inundation of the easement over the implementation period of the AMP, the following
objectives were identified for Year 2 construction and reviewed with stakeholders in March 2015

meetings:

. Increase flow distribution to pilot channels to further reduce inundation of easement

. Increase vegetation on right overbank near Bellevue to further increase resistance and
reduce overbank flows

° Allow distribution of flows into center of meadow via secondary channel

. Mitigate ponding and increase in flows on right overbank due to current and future beaver

activity

Following these meetings, the District decided not to pursue measures intended to mitigate for beaver
activity in Year 2. This decision was based on the need to obtain agreements for access to the upstream
flooding from El Dorado Avenue, supplemental environmental work needed to include the inundated
areas in the project area, and potential improvements associated with reduced water levels with better
flow distribution to the pilot channels. The District has in place a contingency plan for access to the
flooded manholes without vehicles in case a blockage or problem emergency occurs. Additional work to
mitigate the effects of flooding due to beaver activity may be undertaken in Year 3.

5.2 Year2 Plans

Appendix D includes Year 2 Plans designed to meet the objectives above. The plans were distributed to
resource and regulatory agencies in June 2015. The plans include deepening of 260 lineal feet of Pilot
Channels 1 and 3 constructed in Year 1, installation of an additional 600 sf hummock along the
easement, construction of an additional right overbank plug upstream of those constructed in Year 1,
and construction of a pilot channel to activate the secondary channel in the center of the meadow.

Upper Truckee Marsh Sewer Facilities
Adaptive Management Plan 30
2015 Annual Report



6 REFERENCES

AECOM, 2014. Preliminary Delineation of Waters of the United States, Including Wetlands, Trout Creek
Upper Truckee Marsh Sewer Protection project, prepared for South Tahoe Public Utility District, April
2014.

California Department of General Services and California Tahoe Conservancy, 2013. Upper Truckee River
and Marsh Restoration Project Draft EIR/EIS. South Lake Tahoe and Sacramento, CA. Prepared by
AECOM and Cardno ENTRIX.

Lumos & Associates, 2014. Topographic Survey for Truckee Marsh Sewer Facilities Protection Project,
survey date 25 and 26 November 2014; January 2015.

NHC, 2014. Upper Truckee Marsh Sewer Facilities Adaptive Management Plan, prepared for South Tahoe
Public Utility District, April, 2014.

Tri-State Surveying, 2013. Topographic Survey for Truckee Marsh Sewer Facilities Protection Project,
survey date 16 October 2013; November, 2013

TRPA, 2010. LiDAR dataset for Lake Tahoe region, prepared by Watershed Sciences, Corvallis OR. August
2010.

Western Botanical Services, 2014. Reference Vegetation Memorandum, Upper Truckee Marsh Sewer
Facilities. Prepared for Northwest Hydraulic Consultants and South Tahoe Public Utility District.
September 2014.

Western Botanical Services, 2015. Revegetation Monitoring Memorandum, Upper Truckee marsh Sewer
Faciities. Prepared for Northwest Hydraulic Consultants and South Tahoe Public Utility District. October
2015.

Upper Truckee Marsh Sewer Facilities
Adaptive Management Plan 31
2015 Annual Report



APPENDIX A

Baseline Information



2015 ANNUAL REPORT

APPENDIX A — BASELINE INFORMATION

LIST OF CONTENTS

Baseline Survey in area near Bellevue Avenue, Tri-State Surveying, 2013

Baseline Vegetation Monitoring Report, Western Botanical Services, 2014

Upper Truckee Marsh Sewer Facilities
Adaptive Management Plan
2015 Annual Report

Al



LO
<
=) o
B [(oN®))]
(@
TRUCKEE MARSH SEWER FACILITIES - S
Oy O
. 0
PROTECTION PROJECT R
Z <<
W O w
FOR é T =
= > X
u wl
Z <
TH TAHOE PUBLIC UTILTY DISTRICT 0~ =
SOU P
O > o
D 1~ '|\
|_|
N - oo
wn @
B < =z
W a ~
= 005
< O 0C r~
< >~
= < o —
an
[—
MONUMENT NAME LATITUDE LONGITUDE NORTHING EASTING ELEV ELEV E
F..J (NAD83) (NAD83) (GRID) (GRID) (NAVD88)  (NGVD29)
LBM TO1 & RBM TO8 38 °56°'10. 19405 N 119°59'24.38718"W 2109076.5 7133311.2 6234.3 6230.3
LBM T02 & LBM TO8 38 °56'09.63427"N 119°59'23.69647"W  2109021.1  7133367.0 6233.9 6229.9
LBM TO3 38 °56'09. 19403 N 119°59'23.12797"W  2108977.6  7133412.9 6234.2 6230.2
LBM T04 38 °56'08.87901"N 119°59'22.58537"W  2108946.7 7133456.5 6234.4 6230.5
LBM TO5 38 °56'08.88303"N 119°59'21.14451"W  2108949.6 7133570.3 6234.2 6230.3
LBM TO6 38 °56'09. 15997 "N 119°59'19.48238"W 2108980.5 7133700.9 6234.6 6230.6
LBM TO7 38 °56'08.69097 "N 119°59'17.14688"W 2108937.2 7133886.5 6234.5 6230.5
LBM CTC10 38 °56'08.70642"N 119°59'20.36347"W  2108933.1 7133632.4 6234.6 6230.6
e~ MH-4 LBM CTC11 38 °56'08.99332"N 119°59'21.88664"W 2108959.5 7133511.4 6234.4 6230.4
RBM To1 P | @ LBM CTC12 38°56°'10.11244"N 119°59'25.36700"W 2109066.6  7133234.0 6233.9 6229.9
\\3 A A LBM CTCO9 38 °56 ' 08. 77657 "N 119°59'18.66207"W  2108943.2 7133766.6 6235.2 6231.2
GRAPHIC SCALE 1230 . © - LBM CTCO8 38 °56'08.73834"N 119°59'15.81676"W  2108944.3  7133991.4 6234.9 6231.0
”“\ﬁﬁﬂEﬁfggfig.\\\4\\\\\::_J RBM TO1 38 °56 ' 12.50001"N 119°59'23.22062"W 2109311.8 7133398.2 6234.3 6230.3
e e L\ ' SSMH RBM T02 38 °56'12.04221"N 119°59'22.87444"W  2109266.1  7133426.6 6234.4  6230.4
0 30 50 30 o 91955%ﬁ355 RBM T03 RBM T03 38 °56'12.18631"N 119°59'22.25402"W  2109281.8  7133475.2 6234.4 6230.5
& [;~\¥ii>> & X‘\\//ﬂ RBM T04 38 °56'12. 10510"N 119°59'21.47459"W  2109274.9  7133537.0 6234.3 6230.3
£ RBM T4 RBM TO5 38°56°'11.53252"N 119°59'20.10952"W 2109219.4  7133646.1 6235.0 6231.0 @
RBM T02 RBM TO6 38°56°'11.22307"N 119°59' 18.84992"W  2109190.3 7133746.3 6236.5 6232.5 5
~ . RBM TO7 38 °56 ' 10.35602"N 119°59'16.65940"W  2109106.4  7133921.3 6234.9 6230.9 2
59 RBM CTC11 38°56°'11.71706"N 119°59'20.76373"W  2109236.9 7133594.0 6235.2 6231.2 0
. RBM CTC12 38°56°'10.57447"N 119°59'25.50253"W  2109113.1 7133222.2 6234.3 6230.3
é& RBM CTC10 38°56'11.27070"N 119°59'19.45007"W  2109194.1  7133698.8 6235.1 6231.1
) £§ RBM CTCO9 38°56'10.64215"N 119°59'17.77172"W  2109133.4  7133832.8 6235.0 6231.1
LEGEND Agr > RBM CTCO8 38 °56'09.74099"N 119°59'15.70799"W  2109045.9  7133997.8 6235.6 6231.6
o 1/2" REBAR (CTC) \\ &9
" O §
A SET 5/8" REBAR WITH o, > x
PLASTIC CAP "CONTROL X z
- RBM BASIS OF COORDINATES
© SANITARY SEWER MANHOLE CTC10 N
RBM T06 Iggﬁ%f_gggék Z,C\)IQE 23 (2011) EPOCH 2010.00 '<_z
GUAGE STATION CONTROL SET_NATL a
® POINT NGS HPGN D CA 03 FS
(SET BY OTHERS) N 2107571.07 US SURVEY FEET
g E 7136557.88
oy NGS RICHARDSON o ™
© N 2103848.87 US SURVEY FEET ; E S
SSMH E 7123525.92 O E Qad
RIM EL=6236.5" > r -
VERTICAL: NAVDS8S8 o 88 o
NGS HPGN D CA 03 FS z — =
% EL 6248.20 <Zz EB
X RBM s |5
GAUGE CONTROL
POINT CTCOg\
d giggégi;g ...... : . X o
RBM EL 62345 ' ) \k o o 5_3 %
CTC 12 ®) ~__ e | |2
....... RBM T07 Z = A B
% @ )(\ (&) H (&) o
A = wn w o
no\ E1lE B |
MARSH
AREA
?é% %! N
o > MARSH E >
a MAAHFIESAH b E‘
© > GAUGE CONTROL <> S
I = < 3
LBM 5t POINT MEANY
/ N 2109104.7 UM Ss
CTC12 % E 7133734.3 RBM SR
EL  6235.2 <U 3 oo
l—h
RQ =3
SSMH S
RIM EL=6236.0" E N
NG
° Ly > N3
NG 5=
U
B S
Q5=
R
28 N
A / X O §§ E
\
I. CHARLES KEN IWAMURA. A PROFESSIONAL LAND SURVEYOR / 2 6 Ay & o
LICENSED IN THE STATE OF CALIFORNIA, AS AGENT FOR TRI 4 / © SAUGE CONTROL l Q
STATE SURVEYING, LTD. HEREBY THAT THIS MAP CONSISTING K BOINT , QO =
OF ONE SHEET ACCURATELY SHOWS THE RESULTS OF A SURVEY LBMTI11 A / N 2108966.9 S
PERFORMED UNDER MY DIRECT SUPERVISION, AND THAT SAID A / E 7133948.0 d =) Q
SURVEY WAS COMPLETED ON OCTOBER 25. 2013. LBM LBM TO5 EL T 6235.4 % S
CTCl11 / A LBM ~ =
0 LBM TO7 CTCO08
6235 LBM
CTC10
CHARLES KEN IWAMURA
PROFESSIONAL LAND SURVEYOR
CALIFORNIA CERTIFICATE NO. 8540




ELEVATION (NAVDS&8)
[e))] [e)] [e)] [e)] [e)] [e)] [e)]
no no no no no no no
o S i N 5 & S
ELEVATION (NAVDS8) ELEVATION (NAVDS8S8)
|
S o)) o)) o)) o)) o))
+ ()] ()] ()] ()] ()] ()] n n n n n
n n n n n n n w w w w w
O no w w w w w | o no N [e))] 98]
o5 O n N o)) 3] O
A
O
¥ Sta 0+00.0 & n
o ELEV = 6234.1 e
+ Sta 0+00.0
o =
e Sta 0+19.7 o = ELEV = 6234.3
g SV - 5533 9 ¥ Sta 0+00.0
o ' = ELEV = 6233.8
(@
¥ Sta 0+20.0
o nof - _
+ Sta 0+39.9 S_) Sta 0+18.3 o ELEV 6234.4
5 ELEV = 6233.7 g ELEV = 6233.3
(@
(@
¥ Sta 0+40.0
N =
< Sta 0+59.7 o = ELEV = 6234.2
i SRV = 5593 4 T Sta 0+39.7
S : IN ELEV = 6233.9
Sta 0+79.7 Of Sta 0+46.0
ELEV = 6233.8 ELEV = 6231.0 7 Sta 0+59.9
o 5 Sta 0+54.8 9 ELEV = 6234.2
& Ste 0+84.3 ¥ ELEV = 6231.9
= +66.
Sta 0+90.5 / ELEV =6233.4 o Sta 0+66.0 J
ELEV = 6232.5 ELEV 6232.0 + Sta 0+80.1
= 5\ Sta 0+96.6 Sta 0+75.2 o ELEV = 6234.5
O + ELEV = 6233.8
~J S @ Sta 0+84.6 \ ' ]
Sta 1+11.7 ELEV = 6234.0 T [N
T ELEV - 6233.4 s Sta 0+439.3 <9 S R
<9 - <9 N ELEV = 6234.4 M3 S = :
i o M + Sta 1+05.4 eIy
N o ION S ELEV = 6233.0\ Sta 1+04.97 ,:,'%
HE L2 ELEiti é;gi'g E'E, w2 Sta 4+15.5 ELEV = 6234.3 Q5 %2 H Sta 1+20.1
s s : > e ELEV = 6232.4 = t b ELEV = 6234.3
e @) = e O + Sta 1+20.3 o C)
0 IS Uy of ELEV = 6232.5 038 ]
He) ] Sta 1+450.7 QO -y Sta 1+28.8 Sta 1+29.4 E> i Sta 14400
II_I__I|— vy -~ ELEV = 6234.5 I‘,E W ELEV = 6232.9 ELEY = 6234 0 |-|-||_|T_I @) J"; 2V - 6533 7
Mm h Mm = Sta 1+37.8 e O '
" g o - q N /\ELEV = 6233.8 ~ g
- Ll s .
K Sta 1+70.8 Kl © Sta 1147.3 Sta 1+44.0 I - Sta 1460 1
Il = ] - - = .
w S ELEV = 6234.6 w Cs" . Sy 14002 \ ELEV = 6233.4 ) % R P
e & ° v ELEV = 6233.1 \ Sta 1363 4 -
Pt (o)) a . f—
W Sta 1+90.8 N © ELEV = 6233.3 ~
ELEV = 6234.4 + Sta 1+80.0
v : N @ ELEV = 6233.7
+
= ® Sta 1+83.2
o ELEV = 6233.7
Sta 2+10.9 it
: Sta 1+92.1 + Sta 2+00.0
N / ELEV = 6234.6 a = S e
0 Eﬁgveiigéga B Jta gris.d p: T eEes > - Sta 2+08.6
S - ' ELEV = 6234.6 = ELEV = 6233.7
N
Sta 2+38.8 e 82 Sta 2+12.0 + Sta 2+20.0
n ELEV = 6233.4 ' X ELEV = 6234.0 ™ ELEV = 6233.7
N Sta 2+43.6 eora 22417 RS
O — = 6233.
ELEV = 6233.6 o
N
Sta 2+32.0 + Sta 2+39.9 \ Sta 2+45.5
" Sta 2+58.8 N ELEV = 6234.3 S ELEV = 6233.9 ELEV = 6234.1
%) ELEV = 6233.5 ¥ Sta 94507 @)
< o . ELEV = 6234.2
Sta 2+73.5 Sta 2+51.9 + O H
" Sta 2+78.5 ELEV = 6233.9 N ELEV = 6234.3 9
o ELEV = 6233.8 + ( : w
O
O 3
W 6)) 6)) 6)) 6)) 6)) 6)) % % % % % q
+ Sta 3+00.7 o N N N o o w w w w w m Q
= ELEV = 6234.0 o w @ % @ Q o IS ~ ) ™
Sta 3+10.3
ELEV = 6234.2
w %
+
0 av
) =
: o O
+
: <
(@
0 0 0 0 0 0 0 m "na
no Mo Mo Mo Mo Mo no
n w w w w w N m >
ELEVATION (NAVD8S) q ~
Mo Mo Mo Mo Mo Mo Mo
no w w w w w ILN O
ELEVATION (NAVDS88) é 03] ) n N o)) es) o w
+ H
o)) 9)) 9)) 9)) 9)) 9)) 9)) 5 m Tj
Mo Mo Mo Mo Mo Mo Mo H
no w w w w w AN
o5} O o N 0) @ o | ( ) >
(@)
! + :
+ ™
ELEVATION (NAVD8S) U -
| ? Sta 0+00.0 | t I
(@))] (@))] (@))] (@))] (@))] (@))] o =
2 2 % % % % ? = ELEV = 6234.3 m Py
= - - = e Sta 0+15.8 i a
o a 0+ .
o Y ELEV = 6234.2 I~
B + Sta 0+00.0 ™ I rj
© / ELEV = 6234.1 C/)
! Sta 0+09.3 Sta 0+35.0 Q
o Sta 0+13.2 /7 ELEV = 6233.9 < ELEV = 6233.6
rof ¥ ELEV = 6233.5 '\ Sta 0+20.0 5 l'na
© o ELEV = 6233.9
o Sta 0432.6 Sta 0+54.2
+ Sta 0+00.0 BV = 5515 < ELEV = 6233.2
= ELEV - 6234.4 3 ' 3
Sta 0+11.1 Sta 0+46.0 Sta 0+69.9
o Sta 0+16.8 ELEV = 6234.3 ELEV = 6234.2 5 ELEV = 6233.8
+ ELEV = 6233.4 x
! + D
(@)
Sta 0+32.2 Sta 0+66.6 ELEetZ g;gj.g
ol ELEV = 6231.9 \ ELEV = 6234.3 R .
Il sta 0+41.8 by
ol ELEV = 6232.1 ¥ Sta 0+80.1 S
Sta 0+51.7 ELEV = 6234.6 Sta 1+10.9
o ELEV = 6232.4 \ n ELEV = 6233.7
+ +
g Sta 0+63.0 n Sta 1+00.2 rol
ELEV = 6234.4 . oY
Sta 0+70.5 s ELEV = 6234.6 = Sta 1+30.8
(:5 o ELEV = 6234.6 I$'II’ < n ELEV = 6233.8
< + o +
pu) N (@]
IS S o9 + Sta 1+20.1 ND 2
=5 Sta 0+90.5 ofZ 1 ELEV = 6234.4 elN
- . Q = Sta 1+450.9
oZ W ELEV = 6234.4 == [T =S ELEV = 6234.0
> 5 ' e ozl - = be34.
- 0 = &
w.. C) S el B Sta 1+40.3 = D
> =
04 N Sta 1+10. 4 = ELEV = 6234.9 0, Sta 1+71.0
2O Sta 1+20.8 e 0 my, U2 QO -]
|_||__||— 7, 0 ELEV = 6233.3 \_/ . |:EJ> N ELEV = 6233.8
HA +
m ol Sta 1+22.4 Sta 1423 6 AR q - Sta 1460, 1 mm 2 &
B ° FLEV = 6239.6 ELEV = 6234.8 "o g el ELEV = 6235.1 % °© Sta 1+90.9
: - ’ - a 1+90.
S - =|A- a
O A ELEV = 6537 6 ELEV = 6234.7 W +
> 5 = 6\ Y Sta 1+79.6 o =
N Sta 1+47.4 ELEV = 6235.0 : <
ELEV = 6234.5 Sta 1+51.4 TN Sta 2+10.76
= . ELEV = 6235.0
- I i R .
> a_1+61. ELEV = 6234.6 ¥
o ELEV = 6234.5 + Sta 1+99.5 n
ELEV = 6234.6 Sta 24307
N . ELEV = 6235. 1
+ Sta 2+15.0 gy
@ Sta 1+84.4 " ELEV = 6234.3 5
ELEV = 6234.2 X Sta 2450 3
Sta 2+35.1 NN EI
o ELEV = 6234.1 Sta 2+33.5 - :
S Sta 2+05.2 ELEV - 52545 ¥ 38 243/, 2 ELEV = 6234.6 5
o : = . ELEV = 6234.0
ELEV = 6234.3 Sta 2+44.3 < Sta 2+68.5
Stag 2+14.2 ELEV = 6234.1 ELEV = 6234.0
n ELEV = 6234.7 o Sta 2+77.8
o o Sta 2+56.9 & ELEV = 6233.9
o s ELEV = 6234.5 3 Sta 2493 2
Sta 2+67.0 Sta 2+90.9 ELEV = 6233.8
I . + ELEV = 6234.3
S g Sta 2+79.8 S
ELEV = 6234.7
= = = = = = W Sta 3+16.1
3 8 8 & 8§ 8 ; 3
Sta 3+32.2
W ELEV = 6234.0 \ Sta 3+37.6
w I ELEV = 6234.2
+ (@
o
w
+
@) @) o) o)) o)) o)) o)) a)
n n n n n n n ©
no w w w w w IAN
@ (@) no N o @ (@}
w
+
0]
o 8)) [8)) [8)) [8)) [8)) [8)) [8))
no no no no no no no
no w w w w w ILN
[0} o Mo N (@))] e8] o
olo 5 BENCHMARK
o mE 5 o
: i|Z ©| TRUCKEE MARSH SEWER FACILITIES TRI STATE SURVEYING. LTD
) > ’
- 1 PROTECTION PROJECT T T 4o EAST LONG STREET
| [
al n PORTIONS OF THE N 1/2 OF SECTION 4, CHECKED BY DATE SURVEYED CARSON CITY NEVADA 89706
L) O b TOWNSHIP 12 NORTH, RANGE 18 EAST, Js QCT 16, 2013 e 9,911 « FaX B87-9915
w - M.D.M. — _
: APPROVED BY
\ 2 EL DORADO COUNTY CALIFORNIA NO. DATE MARK REVISIONS j




ELEVATION (NAVD88)
ELEVATION (NAVDS8S8)
ELEVATION (NAVDS88) . . . . .
o) o) ) ) ) n n n n n
o)) o)) o)) o)) o)) B B B B B o n N o)) ™
no no no no no
w w w w w | (@] n) N (9))] Q0
o D N o)) s3] o
+
g I
O
' +
(@)
¥ ! S
n O
© =
O
5 © T Sta 0+00.0
O =
s Sta 0+00.0 | O Sta 0+06.6 / ELEV = 6234.3
= ELEV = 6234.7 9 ELEV = 6234.2
N,
- o Ste D97 5 = Sta 0+00.0 E
ELEV = 6235.1 o :
<3 '-! M Sta 0+27.0 |-<.-.':g o ELEV = 6234.2 O Sta 0+26.3
":B: ) ° ELEV = 6234.4 Sta 0+26.0 T x Sta 0+02.2 \ ELEV = 6234.7
"o Sta 0+35.4 ELEV = 6235.0 =S v ° Sta 0+07.5 y// ELEV = 6234.2 o Sta 0+37.2
= M o] ELEV = 6232.7 Q5 ELEV = 6233.5 , = ELEV = 6234.9 X
SN Sta 0141 2 =N vo I Sta 0+15.2 S Sta 0447 1 Sta 0+46.1
Ty S ELEV = 6233.3 Sta 0+44.4 o) F Sta 0+20.6 ELEV = 6233.4 ELEV = 6233.0 ELEV = 6235.3
9y ELEV = 6235.2 oy NE n ELEV = 6233 5 - Sta 0+55.6
06 [ =5 Sta 0+28.1 <0 T ELEV - 6233.4
—= O o r— W ELEV = 6234.2 ey N Sta 0+62.9
mh + Mm MA A e esms Sta 0+64.7
Mm d & Sta 0+463.9 g Q@ Sta 0+37.9 ION : ELEV = 6234.6
. S ELEV = 6234.7 ST S ELEV = 6234.4 6z W Sta 0+68.2
= : — @ a .
oy O o c'.'J(_"'_, S = ki + ELEV - 6234.8
T W Z * -3 S Sta 0+85.6
o a Sta 0+84.1 . < B A ELEV = 6234.4
o ELEV = 6234.5 O O 20 =~
— Mm S
Sta 0+98.5 .
- * N S Sta 1+05.2
3 ELEV = 6234.7 N Sta 1104.4 o -~ g ELEV = 6234.4 Sta 1+09.4
S ELEV = 6235.3 x e FE w6554t
S b0 . '
- +
': < U A |
- O
N n Sta 1+29.2
o + N |
o ELEV = 6234.6
o N
- - - - - 5 5 5 5 5 n Sta 1+40.5 Sta 1+39.7
w w w w w N ELEV = 6234.4 ELEV = 6234.4
Mo Mo Mo Mo Mo
w w w w w o n N ()] [00] (@
o Mo ~ ) ® Sta 1+49.3 Sta 1+42.1
ELEV = 6234.4 ELEV = 6234.5
[N
+
S
Sta 1+69.1
ELEV = 6234.5 Sta 1+72.4
N ELEV = 6234.8
+
o
O
ELEVATION (NAVD88) N
+
O
[e)] (@) (@) (@) (@) [9)] O
ELEVATION (NAVDS88) N n n n n n
o w w w w w o) o o o o
o0 (@) no N [e)] @¢] no Mo Mo Mo Mo
r w w w w w
m m m m 8)) a) = n o (8) (8¢
¥ B B B .
o n) N [s)] [00]
| |
O (@,
; K ELEVATION (NAVD88)
O (@
) ) ) ) ) )
| | Mo no no no no no
O (@ Mo w w w w w
—+ —+ (e8] (@) O N ) [08]
no N
o P—a o &
T Sta 0+00.0 +
= N
e Sta 0+00.0 r<n% < /JELEV = 6234.4 5 m
O = (@
S ELEV = 6234.8 IN S Sta 0+06.3 | O
F).% % Etgvotiéé§3 - // ELEV = 6234.1 E_D H
o > ® - : n
T Sta 0+19.7 =S ? \ S q w
o ELEV = 6034.4 ml_ Qv Sta 0+24.0
oW k= ELEV = 6233.7 o
>0 Sta 0+32.4 ¥ Sta 0+00.0 )
— = (@) = Qo ELEV = 6233.8 Sta 0+13.0
< Sta 0+39.6 M < ELEV = 8234.0 '\ Sta 0+38.1 T | sta 0+14.1 ' ELEV = 6233.8 < )
5 ELEV = 6234.7 o % 5 ELEV = 6234.4 <5 ELEV = 6233.4
- -
- O
S =N ¥ Stg _0418.0 <_ Sta 0+20. 1 h}
[ o g ELEV = 6232.6 a
o Sta 0+56.6 o o SZ e N ELEV = 6233.9 l-a
¥ Sta 0+60.5 ELEV = 6234.6 o) + > I Sta 0+30.5 Sta 0+29.5
g ELEV = 6234.3 \ ELEsta (6)+53.g ) [ g = O o ELEV = 6231.9 X ELEV = 6234.0 w | I |
= 6234. wn
= 08 - L Sta 0+41.8
@ o = o ELEV = 6232.7 Z
Q) O Sta 0+83.8 @ mm 2 m "-%
o) ELEV = 6234.8 o
<3 - 2 Sta 0+57.9 Sta 0+58.6
72 = S s ELEV = 6233.2 ELEV = 6233.8
=N " Sta 1+03.7 " Y = Sta 0+68.3 v,
-2 w
oZ N = ELEV = 6234.9 Q 5 / ELEV = 6234.9 q
=S Sta 1+11.5 ) S Sta 0+78.4 %!
— [e)] (e)] (e)] (e)] (e)] [e)] m +
W ELEV = 6234.7 o o o o o o a ELEV = 6234.3
R —~ Sta 1+18.1 n w w w w w 3 .
oo [ N / ELEV = 6234.0 @ © ro & o) ® h
—E 0 S Sta 1+25.8 Q m
Mm ELEV = 6232.9 Sta 1+29.3 - R
o d ELEV = 6234.8 By Q w m
- = O
== +
[ O g hU
“38 Z Sta 1+49.7 (:
O ELEV = 6234.8 - - - - - - z
" S o o o o o H
Mo w w w w w
D @ o n N o)) ™ O w
Sta 1+70.2 H
ELEV = 6234.5 ELEVATION (NAVD88) m th
[N
+
o Sta 1+82.8 o o o o o o o l ﬂ
O =
ELEV = B233.9 \ n n 8 8 n n N ELEVATION (NAVDSS) l-< ( ) >
Sta 1+94.2 (l: 03] ©) n N ()] m o
é_) \ Sta 2+01.0 IN n n n n n n n U M
S ELEV = 6234.8 O g 8 % g % % g r I
| I
v 2 @) Iy
+ ¥ | H
n I H
O S o H
+
o N
n + Sta 0+00.0 9 i E m
+ = =
g = ELEV = 6234.0 | Q CIJ
(@
+
o N
¥ Sta 0+19.9 9
[8)] [8)] [8)] [8)] [8)] o) | =
2 2 2 2 2 N ELEV = 6234.1 i
=) n ~ M m + Sta 0+00.0
o Sta 0+42.6 Sta 0+35.5 8 ELEV = 6234.3
J-: ELEV = 6233.5 ELEV = 6233.7
= Sta 0+47.5 Sta 0+48.8 o
ELEV = 6233.7 ELEV = 6233.0 + Sta 0+19.8
o ' n ELEV = 6234.2
+
3
Sta 0+69.1 o
* 7 Sta 0+39.6
ELEV = 6234.1 A ELEV = 6234.2
S_) (@
S
Sta 0+88.9 o
= + Sta 0+59.7
ELEV = 6234.3 o ELEV = 6234.4
ELEVATION (NAVDS88) i S
o Sta 0+71.1
o o o o o o S Sta 1408 8 o ELEV = 6234.2
o N n n R R ELEV = 6234.1 s
03] o n N )] m '_T_ O Sta 04903
=] .
nog
ELEV = 6234.0
© Sta 1+28.8 n
ELEV = 6234.0
|
5 S &
< Sta 1+13.0
o
© iy A °© Sta 1+48.5 N ELEV = 6233.6 ELEstZ é;éi'g
| =45 ELEV = 6234.2 - Q 5 '
< HE N i o~ o
ol ,Ellz (In 9 ":33 @) Sta 1+34.6
N .
® % Sta 1+69.0 e N " ELEV = 6234.7
T ~3 o8 ELEV = 6234.3 oZ N
<3 3 Sta 0+00.0 > ) © >= | 5
O O o = e + %
M ELEV = 6233.7 M - @
ON O o v m Sta 1+54.5
= N [ Sta 1+88.6 08 o ELEV = 6234.5
Zz Sta 0+13.3 - = Qa " .
05 Sta 0+14.3 I O ELEV = 6235.3 x> ) &
I:E:D I S_) ELEV = B6232.5 [ ELEV = 6234.5 I "= z nl mr O
o 2 Sta 0+22.9 0 ha Mm d
w o ELEV = 6232.2 e S
04 E_n) Sta 0+29.4 pd Sta 0+30.9 ' : Sta 2+08.8 TN @ Sta 1+78.1 — e U8
E'E Q. ELEV = 6231.1 ELEV = 6234 3 ELEV = 6235.1 oy z & ELEV = 6233.3 :
Mm T ny oy — Sta 1+87.7
.. + . — Sta 1+88.6
I~ o C ELEV = 6234.2 ELEV = 6234 7
e O Sta 0+47.8 o () Sta 1+95.6 /
= - Sta 2+28.8 o i
; ELEV = 6233.9 ¥ ELEV = 6234.4
b 2 ELEV = 6235.1 s
w o " Sta 2+35.8 S
S . + ELEV = 6234.2
- N
N © S N Sta 2+15.6
g ELEV = 6234.1
o Sta 2+55.7 o
x g ELEV = 6234.0 <
(8]
© S . Sta 2+35.7
Sta 2+75.9 R ELEV = 6234.1
Y o ELEV = 6234.0 o
+
3 @ Sta 2+83.3 \
[3)] o o o o o FLEV = bRdad \ Sta 2+89.4 r-\l-) EEEVEZBgégLL 3
O R W ST e 2 e g\
® © o - o @ S ELEV = 62346 S por2 £198-8
= .
)
+
@
w (@
+
N
< W
+
(@
L_'.I_J (@
S~ 2 2 2 2 2 2 3 o
no w w w w w N +
(03] (@) no N (@))] [83)] (@) o
(@)
()] ()] ()] ()] ()] ()] ()]
R OB B & OB B
(e¢] (@] n N (@) @ o
ole 5 BENCHMARK
o mE 5 o
2 i IR TRUCKEE MARSH SEWER FACILITIES TRI STATE SURVEYING. LTD
(L] L)
DESIGNED BY DRAWN BY
= s PROTECTION PROJECT 455 EAST LONG STREET
an n PORTIONS OF THE N 1/2 OF SECTION 4, CHECKED BY DATE SURVEYED CARSON CITY NEVADA 89706
O b TOWNSHIP 12 NORTH, RANGE 18 EAST, Us QCT 16, 2013 ’
w =2 M.D.M. TR, (775) 887-9911 x FAX 887-9915
\ 2 EL DORADO COUNTY CALIFORNIA NO. DATE MARK REVISIONS j




REFERENCE VEGETATION MEMORANDUM

UPPER TRUCKEE MARSH SEWER FACILITIES

SoUTH LAKE TAHOE, CA

Prepared for:

nhc

80 South Lake Avenue, Suite 800
Pasadena, California 91101

September 2, 2014

..1\; - Qi\ 4
WESTERN
BoTaNicAL

SERVICES, INC.

Western Botanical Services, Inc.
5859 Mt. Rose Highway / Reno, NV 89511




Table of Contents

T 1o Yo L1 o 4 1o Y o
pZ (=3 1 3 e T Lo Lo ' OO
3 Results and Discussion

3.1 Road Fill Plant Community Cover

3.2 Hummock Plant Community

R =Y =] (=) 1 e =S

Appendices

Appendix A - Transect Photos and Locations
Appendix B - Species List

Appendix C - Point Intercept Cover Data Calculations

Western Botanical Services, Inc. 5859 Mt. Rose Highway, Reno Nevada, 89511 http.//www.wbsinc.us



Reference Vegetation Memorandum August 2014

1 Introduction

This report evaluates revegetation conditions at the Upper Truckee Marsh Sewer Facilities site
in South Lake Tahoe, CA. It also presents the results of the revegetation baseline surveys
conducted by Western Botanical Services, Inc. (WBS) within two distinct plant communities that
will be disturbed during the course of the project in the road fill and hummocks. The survey
results document reference conditions that will be used to measure progress toward meeting
performance criteria goals. The survey was conducted on July 21%, 2014.

2 Methodology

Cover was determined using the point-intercept sampling method. All plants intercepted along
transects were identified to the lowest possible taxonomic level. One-hundred ‘hits’ were
obtained per transect, taken every foot. This methodology measures absolute and species-
specific foliar cover. A laser point sampler device (Synergy Resource Solutions, Inc.,
www.countgrass.com) was lined up with the tape at a level 90-degree angle at each foot along
the tape. All plant species and non-plant elements (bare ground, rock, litter) intercepted by the
projected laser ‘dot’ were recorded. Field data sheets are included in Appendix C.

Although this sampling technique does not in itself evaluate root type or degree of plant or
community development, the data has been organized by growth form (annual, perennial forb,
grass, etc.), which in turn gives an indication of plant succession and community structure. Data
were also organized by native status. A broader species list was developed for the project area
to identify those species not intercepted by transects. This list is included in Appendix B.

Percent litter, rock, and bare areas are calculated separately. Total cover includes vegetation,
standing dead, fine gravel (4—-8 mm), coarse gravel (8-32 mm), rock (>32 mm) and litter. Litter
refers to material detached from growing vegetation older than one year and includes
decomposing vegetation, animal waste, and garbage. Total vegetative cover refers only to live
vegetation. Frequency was calculated by determining the number transects in which a species
was intercepted.

Three consecutive 100-ft. transects were surveyed in the road fill area, and three transects (two
of which were adjacent and parallel) in the hummock community (Figure 1). The hummock
transects 2 and 3 appear to be over water in Figure 1 because the background Google Earth
image is from 2011, but the water has receded since then. Each transect was sampled for
quantitative cover data using the point-intercept method. All vegetation was identified to the
lowest taxonomic group possible. The Theodolite iPad app was used to record the location of
each transect (Appendix A).

Western Botanical Services, Inc. 5859 Mt. Rose Highway, Reno Nevada, 89511 http.//www.wbsinc.us 1
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Road Fill Transects End

Qoad Fill Transects Start

Figure 1. Locations of Transects

3 Results and Discussion

3.1 Road Fill Plant Community Cover

@ummock Transects 2 & 3 End

] Hummock Transect 1 End 9

= @ummock Transects 2 & 3 Start

s e S
< g

Hummock Transect 1 Start 9

Data for total cover, vegetative cover, and dominance by natives are presented in Table 1.
Detailed cover calculations are included in Appendix C. Total cover in the road fill community
averaged 100%, while total vegetative cover averaged 90% with a range between 84%
(Transect 3) and 98% (Transect 2). Relative cover by native species averaged 85.7% with a
range between 83% (Transect 3) and 90% (Transect 2). Vegetative cover was dominated by

native perennial graminoids, (esp. Baltic rush).

2 Western Botanical Services, Inc. 5859 Mt. Rose Highway, Reno Nevada, 89511 http.//www.wbsinc.us
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Table 1. Road Fill Cover Summary
Transect1 | Transect2 | Transect 3 | Average
Total Cover (including litter, gravel, and 100% 100% 100% 100%
rock)
Total Vegetative Cover 88% 98% 84% 90%
Vegetative Cover By Native Species 84% 90% 83% 85.7%

3.2 Hummock Plant Community

Data for total cover, vegetative cover, and dominance by natives are presented in Table 2.
Detailed cover calculations are included in Appendix C. Total cover in the hummock community
averaged 83.7%, while total vegetative cover averaged 80.3% with a range between 58%
(Transect 2) and 95% (Transect 1). Relative cover by native species averaged 79.7% with a
range between 58% (Transect 2) and 93% (Transect 1). Vegetative cover was dominated by
native perennial graminoids and forbs. Several non-native pasture grasses species were either
intercepted or identified off-transects. These grasses may be remnants from prior grazing
activities before the California Tahoe Conservancy (CTC) took ownership in 2001.

Table 2. Hummock Community Cover Summary

Transect 1 Transect 2 | Transect 3 | Average
Total Cover (including litter, gravel, 100% 61% 90% 83.7%
and rock)
Total Vegetative Cover 95% 58% 88% 80.3%
Vegetative Cover By Native Species 93% 58% 88% 79.7%
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Transect Photos and Locations



5 +038.93638° / -119.98882° 6246t
POSITION - ALTITUDE - TIME

POSITION - ALTITUDE - TIME

-20

ELEVATION HORIZON

ELEVATION. | —
+00.3 1217
ANGLE . ANGLE}

hatn Laeai

AZIMUTH|- BEARING
286° N74W 5084mils TRUE
2

107° S73€ 1902mils TRUE
e !
w300 |
f

E 120 | )

Hummock Transect 1 Begin

Hummock Transect 1 End

0. N HoRizoN v ELevATIoN
A +01.0 -00.2° T

ANGLE

301° N59W"535) mils TRUE

AZIMUTHABEARING
121° S59E 2151mils TRUE

sl NG 0 -

Wi f

i AL

Hummock Transect 2 Begin

Hummock Transect 2 End

HORIZON
+00.4°
ANGLE

S/AZIMUTHBEARING
302° NS8W 53§9mils TRUE
mte

) v Rt
Wl 1300 | 330,
! A -,

Hummock Transect 3 Begin

Hummock Transect 3 End



POSITION - ALTITUDETIME

HORIZON
+00.2
ANGLE

__AZIMUTH - BEARING
3582 NO2W 6364mils TRUE

330

Road Fill Transect 1 Begin Road Fill Transect 1 End

POSITION ALTITUDE “TIME

HORIZON 3 FN . HORIZON ELEVATION
>opd -003° ¢ b “011° 4 -132°
00 D7
— | ANGLE o p

AZIMUTH - BEARING
354° NOBW 6283mils TRUE

' 9 G > 5 .
1,330 [N 1] o 5 SN

Road Fill Transect 2 Begin Road Fill Transect 2 End

+038.93567° / -119.99003° 6228t 12.04:07
POSITION = ALTITUDE - TIME, " POSITION™ALTITUDE - TIME,

HORIZON
»P¢ 00z
ANGLE
A0
AZIMUT. BEARING
167° S13E Z%T“HS TRUE
9 e e
1,180 17 I ] o
A

Road Fill Transect 3 Begin Road Fill Transect 3 End




Appendix B

Reference Species List



Upper Truckee Marsh Species List

FAMILY SCIENTIFIC NAME COMMON NAME HYD STATUS'
ASTERACEAE Achillea millefolium Yarrow FACU
Arnica chamissonis Chamisso arnica FACW
Solidago Canadensis Canada goldenrod | FACU
Symphyotrichum Western aster FAC
spathulatum var
yosemitanum
CYPERACEAE Carex aqualtilis Water sedge OBL
Carex athrostachya Slenderbeak sedge | FACW
Carex lanuginosa Wooly sedge OBL
Carex nebrascensis Nebraska sedge OBL
Carex utriculata Beaked sedge OBL
Scirpus microcarpus Panicled bulrush OBL
FABACEAE Lupinus polyphyllus Tahoe lupine FAC
IRIDACEAE Iris missouriensis Rocky mtn. Iris FACW
JUNCACEAE Juncus balticus Baltic rush FACW
Juncus ensifolius Equitant rush OBL
Juncus nevadensis Nevada rush FACW
MALVACEAE Sidalcea oregana Oregon FACW
checkerbloom
ONAGRACEAE Eplilobium ciliatum Fringed willowherb | FACW
POACEAE Alopecurus aequalis Shortawn foxtail OBL
Alopecurus pratensis Meadow foxtail FAC
Agrostis exarata Spike bentgrass FACW
Agrostis scabra Rough bentgrass FAC




FAMILY SCIENTIFIC NAME COMMON NAME HYD STATUS'
Agrosits stolonifera Creeping bentgrass | FAC
Deschampsia danthonoides | Annual hairgrass FACW
Phleum pratense Timothy FAC
Poa palustris Fowl bluegrass FAC
Poa pratensis Kentucky bluegrass | FAC
Torreyochloa pallida Pale false OBL
mannagrass
POLYGONACEAE Rumex acetosella Common sheep FACU
sorrel
Rumex crispus Curly dock FAC
ROSACEAE Fragaria virginiana Strawberry FACU
Geum macrophyllum Big-leaved avens FAC
Potentilla glandulosa Sticky cinquefoil FACU
Potentilla gracilis Cinquefoil FAC
RUBAIACEAE Galium trifidum Bedstraw FACW
SALICACEAE Salix exigua Sandbar willow OBL
Salix lemmonii Lemmon’s willow OBL
Salix lucida ssp lasiandra Pacific willow FACW
SCROPHULAREACEAE | Mimulus guttatus Seep monkeyflower | OBL
Mimulus primuloides Primrose OBL
monkeyflower
Veronica americana America brooklime | OBL

! Army Corps of Engineers; Western Mountains, Valleys, and Coast
N/A = Not Applicable

OBL = Obligate

FACW = Facultative Wetland

FAC = Facultative

FACU = Facultative Upland

* = Non-native species




Appendix C

Point-Intercept Cover Data Calculations
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APPENDIX B

Pre-Construction and Construction Information
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GENERAL NOTES LEGEND

1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING UTILITY COMPANIES TO EXISTING TREES m
DETERMINE THE LOCATION OF UNDERGROUND FACILITIES. THE LOCATION OF KNOWN EXISTING EXISTING EDCE OF PAVED ROAD
FACILITIES IN THE WORK AREA ARE SHOWN, BUT NO GUARANTEE IS MADE AS TO THE
ACCURACY OF THIS INFORMATION. EXISTING TRAL T
2. THE CONTRACTOR SHALL PROTECT EXISTING SURVEY CONTROL POINTS AND SHALL BE EXISTING CONTOURS (MAJOR) 60
RESPONSIBLE FOR CONSTRUCTION STAKING. IF EXISTING MONUMENT(S) MUST BE DISTURBED EXISTING CONTOURS (MINOR) ——— ] — — —

10 PERFORM THE WORK, THE CONTRACTOR SHALL NOTIFY THE DISTRICT FOR RELOCATION OF EXISTING FENCE L
THE MONUMENT PRIOR TO BEGINNING TO WORK.

EXISTING EDGE OF WATER (10,/25/13) —
3. EXCESS MATERIAL IS TO BE REMOVED FROM THE SITE AND DISPOSED OF AT AN APPROVED
SITE. EXISTING BUILDINGS & STRUCTURES v

4. THE ENGINEER MAY MAKE MINOR CHANGES TO THE CONFIGURATION AND DESIGN GRADES OF SURVEY CONTROL POINT JAN
PROJECT FEATURES AND TO REVEGETATION LAYOUTS TO SUIT FIELD CONDITIONS. PROPOSED SLOPE Y \ \
5. THE CONTRACTOR SHALL CONTACT THE DISTRICT IMMEDIATELY IF FIELD CONDITIONS ARE CONSTRUCTION BASELINE _T+00_
FOUND THAT CONFLICT WITH THESE PLANS. FIELD ADJUSTMENTS MUST BE APPROVED BY THE -
DISTRICT PRIOR TO CONSTRUCTION. SILT BARRIER A
6. IF ANY ARTIFACTS OR OTHER MATERIALS ARE FOUND INDICATING POTENTIAL SAFETY PRESERVATION FENCE WITH SILT BARRIER — ——x—x—+—+—"—
ARCHAEOLOGICAL OR HISTORICAL RESOURCES, WORK SHALL BE HALTED IMMEDIATELY AND PROPOSED CONTOURS (MAJOR) 80
THE CONTRACTOR SHALL CONTACT THE DISTRICT. PROPOSED CONTOURS (MINOR) g
7. NO TREES ARE DESIGNATED FOR REMOVAL. IF FIELD CONDITIONS INDICATE THE NEED FOR 83.2
TREE REMOVAL, PRIOR APPROVAL FROM THE DISTRICT AND TRPA IS REQUIRED. PROPOSED SPOT ELEVATIONS —_— ?8( —
___: iu”'.'.: Illll-
8. NO GRADING SHALL OCCUR PRIOR TO INSTALLATION OF CONSTRUCTION BMPs AND APPROVAL HUMMOCK i = =
BY TRPA AT A PRE—GRADE INSPECTION. BMPs TO BE INSTALLED PRIOR TO EQUIPMENT OR DIVERSION DAM
TRUCK USE OF ACCESS ROUTES IN PROJECT AREA. STAGING AREA 7777
9. WORK TO BE PERFORMED IS PART OF A MULTI—YEAR ADAPTIVE MANAGEMENT PLAN(AMP).
PERMIT CONDITIONS FOR THE AMP APPLY TO THE PROJECT.
10. ON—SITE WORK SHALL BE PERFORMED FROM 8AM TO 6PM, MONDAY THROUGH FRIDAY. WORK
OUTSIDE THESE HOURS MUST BE APPROVED BY THE DISTRICT A MINIMUM OF 48 HOURS vy
BEFORE THE ABNORMAL WORKING HOURS ARE SCHEDULED TO BEGIN. PSBOCRAPHY BASED ON FIELD SURVEY. 25 OCTOBER 2013
AREAS & QUANTITIES - YEAR 1 IMPROVEMENTS Y TRIZSTATE SURVEYING, LTD.
DISTURBANCE AREAS AND APPROXIMATE CUT/FILL QUANTITIES HORIZONTAL: NAD 83(2011) EPOCH 2010.00
CALIFORNIA STATE PLANE ZONE Il US SURVEY FEET
SURFACE AREA, | CUT (—)/FILL(+
COMPONENT SF ( éé (+) NGS HPGN D CA 03 FS
N 2107571.07 US SURVEY FEET—GRID
ACCESS ROUTES 11,000 0 £ 7136557.88
PILOT CHANNELS 1,350 37 NGS RICHARDSON
- N 2103848.87 US SURVEY FEET — GRID
LEFT BANK OVERFLOWS 350 6 N S seas oh omD
LOCAL WIDENING /DEEPING ON FAVORABLE FLOW PATHS 450 -10
VERTICAL: NAVDSS
HUMMOCKS (VEGETATION ONLY) 2 800 0 NGS EBON D CA 03 F
FILL HUMMOCKS 2 850 +91 EL 6248.20
MISCELLANEOUS FILL 3,600 +10
RIGHT BANK PLUGS 600 +12
ABANDONED ROAD FILL REMOVAL 7,000 —390
INTERMITTENT FILL IN EROSIONAL DEPRESSION 7,150 +65
PLANTING AND VEGETATION MANAGEMENT AREAS—FAVORABLE 4 060 0
AND UNFAVORABLE FLOW PATHS ’
36,050 —455/+190
TOTALS GRADING—17,350 —265 NET
EXCLUDES AREAS WHERE ONLY PLANTING OCCURS
MONUMENT LOCATIONS
NAME LATITUDE (NAD83) |LONGITUDE (NAD83) |NORTHING (GRID) |EASTING (GRID) |ELEVATION (NAVDSS)
RBM TO! |38 .936805560N 119.989783506 W 2109311.8 7133398.2 6234.3
RBM TO2 |38.936678391N 119.989687343W 2109266.1 7133426.6 6234.4
RBM TO4 |38.936695860N 119.989298498°W 2109274.9 713537.0 6234.3
RBM TO5 |38.936536812N 119.988919311°W 2109219.4 7133646.1 6235.0
RBM TO7 |38.936210006N 119.987960945W 2109106.4 7133921.3 6234.9

PROJECT OVERVIEW

SCALE: 1"=100"
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NOTES

1. ACCESS ROUTE AREA "A’ WILL BE USED FOR LGP EQUIPMENT AND FOOT TRAFFIC ONLY AND SHALL
BE PROTECTED WITH CONSTRUCTION MATS OR PLATES. ACCESS ROUTE "B’ WILL BE USED FOR
TRUCK AND LGP EQUIPMENT TRAFFIC AND SHALL BE PROTECTED WITH WOOD CHIPS,
SUPPLEMENTED BY PLATES OR MATS AS NEEDED TO PREVENT RUTS. ACCESS ROUTE 'C" WILL BE
USED FOR TRUCKS AND EQUIPMENT AND WILL BE PROTECTED WITH A LAYER OF WOOD CHIPS AND
PLATES OR MATS SUITABLE FOR TRUCK LOADS. SEE SPECIFICATIONS FOR DETAILS ON
PROTECTION AND RESTORATION OF THE THREE AREAS.

ACCESS ROUTE A’ IS CURRENTLY FLOODED AND MAY NOT BE AVAILABLE TO THE CONTRACTOR
UNTIL AFTER PILOT CHANNELS AND RIGHT OVERBANK PLUGS HAVE BEEN CONSTRUCTED.

WATER DISPOSAL AREAS TO BE FIELD LOCATED WITH DISTRICT.PERIMETER BMPs TO BE INSTALLED,
IF REQUIRED TO PREVENT DISCHARGE OF SURFACE RUNOFF OR SEDIMENT FROM WATER DISPOSAL
AREAS. SEE SPECIFICATIONS FOR REQUIREMENTS FOR OPERATION AND RESTORATION OF WATER
DISPOSAL AREAS.

NO WORK IN THE CHANNEL OR DIVERSION OF FLOWS WILL BE PERMITTED UNTIL AQUATIC ORGANISM
RELOCATION IS COMPLETED BY DISTRICT

ACCESS TO THE SOUTH SIDE OF THE CHANNEL, EXCEPT IN THE ROAD FILL REMOVAL AREA, IS
LIMITED TO HAND CREWS. HEAVILY TRAVELED HAND CREW ACCESS ROUTES SHALL BE PROTECTED
WITH PLANKS OR MATS TO THE EXTENT NECESSARY TO PREVENT RUTS OR COMPACTION OF THE
MARSH SURFACE.

ROAD CLOSURE AT BELLEVUE AVENUE |S SUBJECT TO THE CONDITIONS OF THE ENCROACHMENT
PERMIT FROM THE CITY OF SOUTH LAKE TAHOE. SIGNAGE TO INDICATE ROAD CLOSED, LOCAL
TRAFFIC ONLY. ACCESS TO THE DRIVEWAY ON THE WEST SIDE OF BELLEVUE AVENUE TO BE
MAINTAINED.

South Tahoe Public Utility District Upper Truckee Marsh Sewer Facilities

1275 Meadow Crest Drive . = --_ .
Ve 80 south lak , suit : us
South Lake Tahoe, California 96150 posjggm, ol om0 /S % cow Adaptlve Management Plan
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A SECTION

SCALE: 17=5"

REMOVE EXISTING SOD LAYER (8—12" AND SET ASIDE) 2
EXCAVATE 8—12" BELOW ADJACENT GROUND
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EXCAVATION

FILL AND TAMP WITH SELECT EXCAVATED MATERIAL

REPLACE SALVAGED SOD
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PLACEMENT
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INSTALL SALVAGED SOD OR
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N
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c \2ECTION

NOTE: SCALE:1"=5

NO EXCAVATION IS REQUIRED WHERE ABANDONED ROAD 5
FILL IS WITHIN 4" OF ADJACENT MARSH SURFACE. 20"

ROAD FILL

%X X X X

SAFETY FENCE WITH SILT BARRIER —\x —
‘\ *
TRAVELING WORK HEAD ;

A  SOD AND SOIL SALVAGE

LGP EQUIPMENT ONLY ,
Nl /"/ ON PLATES OR MATS 6

A

il 400
! (MAX)

WORK AREA INCLUDES EROSION DEPRESSION
(LIMIT DISTURBANCE TO LOCATIONS WHERE
FILL PLUGS INDICATED ON PLAN)

7
|

<
<

>

A

74 .

7

|
WORK TO PROGRESS FROM SOUTH TQ NORTH \\ \ "
(NO EQUIPMENT ACCESS AFTER SQD PLACEMENT) v /. | —WOOD CHIP AND PLATE ACCESS ROUTE
[
\ 9
|

\ TRAVELING WORK HEAD FOR ROAD FILL REMOVAL
10°
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INSTALL COIR LOG PERIMETER

MOW EXISTING VEGETATION TO V"

INSTALL 20" LONG PLANTED COIR
LOG FENCE IN FLOW PATH

(WHERE INDICATED ON PLANS)

SECTION A—A
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A
INSTALL CONTAINER PLANTINGS HUMMOCK DETAIL
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South Tahoe Public Utility District
1275 Meadow Crest Drive

South Lake Tahoe, California 96150
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INSTALL MARSH MATS

INSTALL COIR LOG PERIMETER

INSTALL CONTAINER PLANTINGS
AT APPROXIMATE 3’ 0.C.

INSTALL MARSH MATS

INSTALL PRE—GROWN

PLACE SELECT EXCAVATED MATERIAL AND TAMP

MARSH MAT

%’EL. SHOWN
KT KRR AN

—

MOW EXISTING

STAKE COIR LOG WITH 17°x2” WOOD STAKES

SECTION B—=B

FILL HUMMOCK DETAIL

Not to Scale

C

northwest
hydraulic
consultants

D E

80 south lake avenue, suite 800
pasadena, california 91101

phone: (626) 440—0080

fax: (626) 440—1881
www.nhcweb.com
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CONTAINER PLANTING

p—

ON PLANS AT CENTER

CONTAINER PLANTING

S—5%
SLOPE

I
™
|

VEGETATION TO ¥,

INSTALL PRE—GROWN MARSH
MAT ON EXISTING GROUND

12”8 COIR LOG EMBEDDED (%5 DEPTH)

PLANTED THROUGH MARSH MAT
(SOME LOCATIONS)

©

N

BACKFILL AND TAMP FIRMLY

ROOT BALL

EXCAVATE PLANTING HOLE 2" WIDER
AND 47 DEEPER THAN ROOT BALL

PLACE CROWN FLUSH WITH ADJACENT GRADE

ADJACENT COIR LOG

/\/ (SOME LOCATIONS)

NOTES:
1. LOOSEN SOIL AND WATER HOLE PRIOR TO
PLANTING

2. WATER PLANT IMMEDIATELY AFTER PLANTING

CONTAINER OR WILLOW SAPLING PLANTING

Not to Scale

12”8 COIR LOG EMBEDDED (%5 DEPTH)
EXISTING GROUND
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NO EQUIPMENT ACCESS FOR PILOT
CHANNELS OR LEFT OVERBANK
OPENINGS — HAND CREWS ONLY
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LEFT BANK OPENING \
ANCLE 45° DOWNSTREAM INSTALL 2 LINES OF CONTAINER |
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INVERT Et SHOWN ON PLAN
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————— .
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AN
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_________________ o Scale: 17°=5"
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PLANT WITH A WEDGE—SHAPED
PLANTING BAR. PUNCH A HOLE
THROUGH THE FABRIC AND INTO
THE SOIL WITH THE HOLE THE
SAME DIMENSION OF THE
DIAMETER AND LENGTH OF THE
CONTAINER.

-

ROOT CROWN AT
/ FINISH GRADE (TYP.)

| .

PROPOSED EROSION
CONTROL BLANKET

NATIVE SOIL

ENSURE THAT ROOTS ARE
PLANTED STRAIGHT TO THE
BOTTOM OF THE HOLE

NOTES:

1. PULL NETITING APART PRIOR TO DIGGING
THE PLANTING HOLE TO MINIMIZE THE NEED
70 CUT THE FABRIC.

2. WETLAND PLUGS SHALL BE CAREX
NEBRASCENSIS AND JUNCUS BALTICUS.

3. WETLAND PLUGS SHALL BE SUPERCELL 1.5
INCH WIDE AND 8 INCHES DEEP OR

DEEPOTS (10—INCH DEPTH).

WETLAND PLUG PLANTING

Not to Scale

/

INSTALL 12" WIDE TEMPORARY

FILL REMOVAL AREA P
+
&. ,.{' CHANNEL CROSSING

D GEED GIEED GIND GNP GEND D --*
|
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x | ]
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e T L S e Y | L
A x Fd o 12:0" ACCESS.ROUTE AREA 'C A
ERNRNEE - |
Il | 1 | 1 1 :
< | )
' +
L S
~ |
; R /\/NSTALL PRESERVATION FENCE AND CONSTRUCTION
N \ - AREA CLOSURE SIGNS WHEN NOT IN USE
TROUT
CREEK

STRUCTURAL SUPPORT AND PLATES DESIGNED
FOR EXPECTED LOADS BY CONTRACITOR

W 22002228722222/7 077z 0zzqzziiiiiiieidiizziiiiiaediiiiziiiiiiiiiiiiidiiiideiiiiiiiiiiiiiizzizzizzévizizin

50
F(M/N)”‘Q
\

INTERLOCKING CONCRETE
BLOCKS PLACED ON STREAMBED
SEE NOTE 1

SUPPORTS TO BLOCK NO MORE

SECTION A—A THAN 25% OF CHANNEL

NOTES:

THE CONTRACTOR MAY PROPOSE ALTERNATIVE CROSSING
DESIGNS AS DESCRIBED IN THE SPECIFICATIONS.
CONTRACTOR SHALL DESIGN CROSSING FOR EXPECTED
EQUIPMENT AND TRUCK LOADS.

IF STREAMBANK DEFORMATION OCCURS OPERATIONS TO
CEASE UNTIL CROSSING IS SUITABLY MODIFIED.

TEMPORARY CHANNEL CROSSING

Not to Scale

—

N

N

South Tahoe Public Utility District
1275 Meadow Crest Drive

South Lake Tahoe, California 96150

(530) 544-6474

www.stpud.us

northwest
hydraulic
consultants

A B C D E

www.nhcweb.com

MIN.

PLANT 85% OF STAKE
LENGTH INTO THE GROUND

NOTES:

1. HARVEST AND PLANT STAKES DURING
THE DORMANT SEASON.

2. USE HEALTHY, STRAIGHT AND LIVE WOOD
AT LEAST 1 YEAR OLD.

3. MAKE CLEAN CUTS AND DO NOT DAMAGE
STAKES OR SPLIT ENDS DURING INSTALLATION,
USE A PILOT BAR IN FIRM SOILS.

4. SOAK CUTTINGS FOR 24 HOURS (MIN.)
PRIOR TO INSTALLATION.

5. TAMP THE SOIL AROUND THE STAKE.

6. USE SALIX SPP. FROM PROJECT AREA.

7. PLANT AT 4° 0.C. BOTH SIDES OF CHANNEL.

1/2°

CUT TOP OF STAKE SQUARE

2 10 3 BUDS SCARS SHALL BE
ABOVE THE GROUND. ADDITIONAL
LENGTH SHOULD BE REMOVED.

TRIM BRANCHES CLOSE
i

‘D MIN. — 3/4"8 MAX.

A\,|=—— MAKE ANGLED CUT AT BUTT—END,
o PLANT BUTT—END DOWN

WILLOW LIVE STAKING

Not to Scale

EXISTING EDGE OF PA \/EA//ENT//7/
/

/
/
/
/

g

L)
S

N
BELLEVUE / &g

PUMP
STATION

/ STAGING AREA ON AC PAVEMENT
AND COMFPACTED SHOULDER ONLY

\\W /}////////

S\ =

[T

W

WOOD STAKES—BOUND
AT TOP (MIN 17°x1"x24")

BACKFILL
UPHILL SIDE

5.5" STEEL T—POSTS

48" HIGH—DENSITY
POLYETHYLENE SAFETY

FENCE (ORANGE)

12" FIBER ROLL

FINISH GRADE

48 1276 FIBER ROLL
SEE DETAIL
— —~—fLOW
47 TRENCH
SECTION
FIBER ROLL SILT BARRIER FIBER ROLL SILT BARRIER
AT SAFETY FENCE Not fo Scale

—

STEEL POSTS
SPACED 12° (MAX)

18" (MAX)
STAPLE OR’ Tl

f SPACIN £ ow

12”0 FIBER ROLL

SAFETY FENCE WITH FIBER ROLL SILT BARRIER

Not to Scale

NOTES:

1.

SO0 A WN

N

FIBER ROLL SHALL BE MADE FROM 100% MATIRESS GRADE COCONUT FIBER AND
BOUND BY HIGH STRENGTH COIR NETIING, AND HAVE A MINIMUM WEIGHT OF &5 LBS
PER LINEAL FOOT.

ORANGE SAFETY FENCE SHALL BE HIGH DENSITY POLYETHYLENE WITH A MESH OPENING
OF APPROXIMATELY 1 INCH BY 4 INCHES AND A MINIMUM HEIGHT OF 4 FEET.

FIBER ROLL SILT BARRIER SHALL BE INSTALLED ALONG CONTOUR AND ON SLOPES

SH: 1V OR FLATIER UNLESS OTHERWISE APPROVED BY TRPA.

THE INSTALLATION CONFIGURATION SHALL PREVENT RUNOFF FROM LEAVING THE SITE
OR ENTERING A WATERCOURSE WITHOUT PASSING THROUGH A SILT BARRIER.

THE MAXIMUM LENGTH OF SLOPE DRAINING TO THE SILT BARRIER SHALL BE 100 FEET.
FIBER ROLL SHALL BE INSTALLED BY SHAPING A 4 INCH DEEP FURROW TO MATCH THE
SHAPE OF THE LOG, SECURING IN FURROW WITH WOOD STAKES, AND TAMPING THE
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Tahoe — Upper Truckee Marsh Project

Sept. 26, 2014
Julie Sage

| arrived at the work site at 7:55 am. The monitoring area is located to the south of Bellevue Avenue, in
the town of South Lake Tahoe. | met with Danielle (AECOM), Ivo (STPUD), and Ray (the VVac operator).
Danielle and | discussed the existing cultural resources within the APE; specifically, the Old Wagon road
(ELD-271). We asked the excavation crew that they do not disturb the intact portion of a timber bridge
that was determined ineligible. According to Danielle, the crew said that the feature could be left alone, so
we reiterated that to the crew. We discussed protocol, as far as when any resources were to be
encountered. We told them that a photo would need to be taken, and would be sent to Danielle, and that
the crew would need to move over 50 feet away from the area of the resource, and continue with
excavating. However, if something pops-up that is not very substantial (they used “chert chips, for
example), then they could continue with excavating.

Today, excavation began at the southern end of the APE. The southern portion of the excavation corridor
ranged from 6 to 18 m wide. This included any raking and dumping areas. The following is a description
of the artifacts and features encountered during this day.

Artifact 1: Obsidian flake tool, flaked on one edge of the dorsal surface, 2.7 by 1.0 by 0.3 cm.
Artifact 2: Obsidian flake, tiny pressure flake discovered next to Artifact 1.

Acrtifact 3: Cut nail, heavily decomposed, 3-1/4” (length) by 3/8” (head)

Artifact 4: Wire nail, 6-3/8” (length) by ¥ (head), no GPS coordinates

Avrtifact 5: One white earthenware sherd, 1” long. It was chipped off (probably tramped or chipped from
excavator), so no thickness could be measured. A second sherd (Artifact 6), likely from the same vessel,
was discovered within the same area. Both were found on the west edge of the corridor, at the halfway
mark.

Artifact 6: See above.

Artifact 7: One olive colored glass bottle body shard, likely from a wine/champagne bottle. The shard
measured 1” (length) by 1/8” (thick). No pic or GPS coordinates. It was located within the east edge of
the corridor, approximately 20 m south of the north end of the excavation corridor.

Feature 1: Three cedar timber remnants (likely a remnant from the Old wagon road/timber bridge. The
area of the feature measured 5 by 4 feet.

I left the work site at 5:15 pm.



The first pic is the back hoe
scraping dirt around to make
small islands. The pic with all
the guys standing around is
there attempt to fill in low spots.
After island is created it is
covered with a sheet of coconut
bark fabric.

The last pic is the little trenches
they created around the island.
Waddles rolls were placed in
these trenches and small stakes
were hammered in on both
sides to hold the waddles in
place.

No archaeological materials
were uncovered. Ground
disturbance was limited to less
than a foot. The soil was a
decomposed peat type soll
overlain by alluvial deposits.



Tahoe — Upper Truckee Marsh Project

Photos

Sept. 26, 2014
Frame 1: Overview of southernmost area of excavation, rainbow in background, facing north-northwest

Frame 2: Overview of the area to the west of the excavation, rainbow in background, facing west-
northwest

Frame 3: Overview of southernmost area of excavation, facing northeast

Frame 4: Artifact 1, obsidian flake tool, dorsal surface

Frame 5: Artifact 2, obsidian pressure flake

Frame 6: Overview of area of where Artifacts 1 and 2 were discovered

Frame 7: Artifact 1, flake tool, dorsal surface, displaying modified edge

Frame 8: Artifact 1, flake tool, dorsal surface, displaying modified edge

Frame 9: Artifact 1, flake tool, dorsal surface, displaying modified edge

Frame 10: Overview of the area to the west of the excavation, facing west-southwest
Frame 11: Artifact 3, cut nail

Frame 12: Overview of excavation (grading) within southernmost end of project. Operator is placing sod
back onto where they have leveled to grade, facing north-northeast

Frame 13: Overview of excavation (grading) within southernmost end of project. Operator is placing sod
back onto where they have leveled to grade, facing north-northeast

Frame 14: Artifact 4, wire nail

Frame 15: Overview of halfway point of excavation, crew has placed in sod, facing north-northeast
Frame 16: Overview of the area of excavation, taken from southernmost end, facing north

Frame 17: Artifact 5, white earthenware sherd

Frame 18: Feature 1, planview of three cedar timber planks, in situ, facing east

Frame 19: Feature 1, overview of three cedar timber planks, in situ, facing north
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2109078.0

2109021.1

2108977.6
2108946.7
2108949.6
2108980.5
2108937.2
2108944.3
2108943.2
2108933.1

2108959.5
2109066.6
2109311.8
2109266.1

2109281.8
2109274.9
2109219.4
2109190.3
2109106.4
2109045.9
2109133.4
2109194.1

2109237.9
2109113.1

2109319.5
2109319.5

2108956.6
2109021.5
2109017.5
2108983.1

2109059.1

2109089.9
2108077.8
2109065.2
2109126.5
2109085.6
2109097.1

2109077.0
2109073.7
2109066.2
2108965.7

EASTING
SPC GRID

7133311.6

7133367.0
7133412.9
7133456.5
7133570.3
7133700.9
7133886.5
7133991.4
7133766.6
7133632.4
7133511.4

7133234.0
7133398.2
7133426.6
7133475.2
7133537.0
7133646.1

7133746.3
7133921.3
7133997.8
7133832.8
7133698.8
7133594.3
7133222.2
7133476.9
7133476.9

7133578.6
7133574.3
7133491.3
7133496.2
7133409.3
7133428.4
7133480.1

7133501.7
7133577.8
7133589.5
7133621.9
7133640.9
7133705.4
7133732.4
7133954.9

ELEV.
NAVD88

6234.3

6233.9
6234.2
6234.4
6234.2
6234.6
6234.5
6234.9
6235.2
6234.6
6234.4
6233.9
6234.3
6234.4
6234.4
6234.3
6235.0
6236.5
6234.9
6235.6
6235.0
6235.1

6234.4
6234.3
6235.7
6235.4

6234.4
6234.6
6234.1

6234.3
6233.8
6233.7
6234.0
6234.0
6235.3
6234.9
6235.4
6234.8
6235.1

6234.9
6235.3

ELEV.
NGVD29

6230.3

6229.9
6230.2
6230.5
6230.3
6230.6
6230.5
6231.0
6231.2
6230.6
6230.4
6229.9
6230.3
6230.4
6230.5
6230.3
6231.0
6232.5
6230.9
6231.6
6231.1

6231.1

6230.4
6230.3
6231.7
6231.4

6230.5
6230.6
6230.1

6230.3
6229.9
6239.7
6230.1

6230.0
6231.3
6230.9
6231.4
6230.8
6231.1

6230.9
6231.3

SSMH
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LUMOS

& ASSOCIATES

800 E. COLLEGE PARKWAY
CARSON CITY, NEVADA 89706
TEL (775) 883-7077

FAX (775) 883-7114

WWW_.LUMOSENGINEERING.COM

CIVIL ENGINEERING
GEOTECHNICAL ENGINEERING
PLANNING

LANDSCAPE ARCHITECTURE
SURVEYING / GIS
CONSTRUCTION SERVICES
MATERIALS TESTING
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