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been studied so far:

ater quality characteristics — 2015 early and late summer. 2018 Limiting Fa
Analysis summer-fall. 2019 temperature.

Current vegetation and habitat composition, condition, conservation value
assessment

* Recreational use and development concepts
* Surface water modeling for initial dike alteration scenarios —VVaterways

* Preliminary assumptions for effects on habitat based on altered surface water fro
initial scenarios

Preliminary TDM groundwater effects assessment (VWaterways)

Refined surface and groundwater modeling (PGG/ESA)
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EXISTING WATER QUALITY DATA ‘

 DEQ/TEP 2015
* Watershed Council/River Design Group LFA 2018




2015 EARLY SUMMER WATER QUALITY DATA
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Beltz Tide/Water Levels
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2015 LATE SUMMER WATER QUALITY DATA

- TR —

Beltz Water Quality and Depth Probe Deployment 2

August-September 2055

probe E, below beaver dam

Z 1P
F..above beayer dam’
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ER WATER QLU

Beltz Temperature Measurements
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Beltz DO Measurements
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ER WATER QU

Upper Marsh Water Level Measurements
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MITING FACTORS A

Sonde Temp Comparison
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MITING FACTORS A

Sonde DO Comparison
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BIOTIC ASSESSMENTS
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And some older assessments



OTHER ASSESSMENTS
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PARK MASTER PLAN

es recreational infrastructure development, but mostly defers
source management planning to a subsequent process (which is wh
re now)

A

Sitka Sedge

STATE NATURAL AREA

2016 MASTER PLAN

®



ERWAYS FISH PASSAGE A
IKE ALTERATION SCOPING

* Preliminary designs for Reneke, Beltz Creeks

* Modeling of surface water for 4 initial scenarios
* Existing condition
¢ Tide gate flap removed
* Active Channel Width breach

* Presumed historic condition (surface water inside dike= surface
water outside)

* Scoping of velocity and fish passage considerations through
the dike



AYS FISH PASSAGC
ALTERATION SCOPIN

* Preliminary designs for Reneke, Beltz Creeks
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WAYS FISH PASSAG
E ALTERATION SCOPING

* Modeling of surface water for 4 initial scenarios

* Existing condition
* Tide gate flap removed
* Active Channel Width breach

* Presumed historic condition (surface water inside dike= surface

water outside)




WAYS FISH PASSAG
E ALTERATION SCOPING

* Scoping of velocity and fish passage considerations throug
the dike

Conditions during Tidal Cycle on August 16, 2005

W Velocity through Tide Gate Culvwert with Plap femoved
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— ) 8t Surface Elevation m Sand Lake
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B/16/2005 - Tide Gate Culvart wth Flap Removed « 36%
8/16/200% ~ Opening with 18 ft. width = 27%

Period of Record ~ Tide Gate Cofvert wath Flap Removed = 33%
Penod of Record - Dpening with 18 ft. width = 41%
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ERWAYS GROUNDWATER EFFECTS SCOPIN

Whalen Island

Sand Lake
a”"’ﬂfke Estuary

Dtonmschavater Montoomg Locabos

Grousddwaler Montoring Locabon Installed 11/2016
LRI |

A0 MO o | ocation Instalied by PHG

Map of the Sitka Spruce Natural Area

Sand Lake, and Tierra del Mar showing
axisting and proposed monitering
locations

TIERRA DEL MAR GW STU
DECEMBER 2016

GBS VATERWAYS | novss
Lt " i 1




ROUNDWATER EFFECT

mm Daily Rainfall - Tillamook Station (inches)

Site A: Miller Field Well

Site B: Roma Well

Site C: Holly Well

1.2
Site D: Beltz Marsh WSE
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SITKA SEDGE

NATURAL AREA WATERWAYS

CONSULTING, INC.

Santz Cruz, CA | watwayz.com | Portland, OR

summary of site conditions from March 21, 2016 to June 24, 2016 showing

elevations of groundwater at three sites within the Tierra del Mar community.
Water surface elevations within the marsh at Sand Lake Road are also presented SUMMARY REPORT
along with daily rainfall data collected from Tillamook. APRIL 2017
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OR LARGER GROUNDWATER S

* Preliminary study assessed current conditions only

* A model was needed that could predict groundwater

response to altered tide inputs in the area behind the dike

* Creation of such a model required much more

comprehensive subsurface hydrogeological characterization



GROUNDWATER

Initially planned by Waterways and Hart Crowser
* Advisory committee reviewed and edited scope of work

* A series of new wells and surface water monitoring
locations were installed to gather data to be used in a

future modeling effort

* Data collected in fall, winter, spring 2016-2017

-nm y lnmw ‘ wt Crowaar Data ‘ [ MW-:- ‘M n ”iﬂ‘hiﬁ\éﬁﬂ




/[ESA SURFACE WATER A
ROUNDWATER MODELING

* Reviewed and incorporated available data from previous
studies

e Determined that new nested wells needed

* Installed 3 new nested wells, new surface water monitoring
sites

* New surface water modelling process and inputs

* New dike alteration scenarios

MODFLOW groundwater flow modeling



GG/ESA SURFACE WATER AND
GROUNDWATER MODELING
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A MODELING SCENA

enarios were chosen in 2 phases:
Initial scoping of extremes
* Existing tide gate
* Modern tide gates
* Breach
Follow-up testing and refinement scenarios
» Setback dike (not a fully developed scenario)
* Higher shutoff elevation variant for modern tidegate
* Exploration of beaver dam effect on storage
capacity
* Exploration of effect of backed up water in ditches
and culverts due to potential tidal surface water at
outlet
* Exploration of altered marsh transmissivity on
results



PGG/ESA MODELING SCENARIOS

.A _ , = Breached Dike

Free flowing
connection

Allows full fidal
exchange

Sized based on Tidal
Channel/Inlet Sizing
Guidelines, based on
tidal prism volume

Bottom Width = 40 ft
Top Width = 60 - 80
Bottom Elev = 0.
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PGG/ESA MODELING SCENARIOS

-« % Modern Tide Gate

“Muted Tidal Regulator”
Allows a ‘muted’ tidal exchange

Sets maximum water level upstream
of fide gate, and gate closes when
that elevation is reached.

Preliminary Sizing
Two side-by-side gates
Each 8’ tall x 10’ wide
Operation Parameters

Close when upsitream water
levels reach 7.0’

Also modeled 8' closure
sefting



PGG/ESA MODELING SCENARIOS

Setback dike preliminary scoping

Checked whether a setback dike
located near the beaver dam would
have enough storage capacity to hold
stormwater without flooding during tide
gate closure period

Breach Beltz Dike to reconnect majority
of marsh

Reneke and Beltz Creeks drain to
reconnected Marsh (outside/
downstream of setback dike)

East Marsh (No Name Creek), TDM
runoff, and direct precipitation drain in
upstream of setback dike




PGG/ESA RESULTS

Storm and Tide inputs

effect in wells further from
the Marsh.

Shallow Aguifer Shallow Aquifer
Groundwater level change | Groundwater level change
relative to existing tide relative to existing tide
gate: Average precipitation | gate: 50-year storm and
and tides king tides Surface water characteristics comparison
Longest duration of inundation of upper
elevations (7-12+ ft) in Beltz and East Marsh
I under significant storm conditions due to
Existing Lea
ing Leaky MNA MNA restricted outflow through dike.
Tide Gate - ]
Lower frequency of inundation of upper marsh
elevations under average conditions than Dike
-E Breach, higher than Modern Tide Gate.
c
]
L=
)
.E Up to 2 inches decrease in Lowest Beltz Marsh water surface elevations.
o Modern Tide ) well closest to Beltz Marsh, | Rapid drainage. Lowest duration of inundation
S Less than 1/8 inch decrease . ) .
= Gate and no change evident in of upper marsh elevations under both average
§ other wells to the south and extreme conditions.
@
=
& Increased frequency of inundation of upper
elevations of marsh (7-12') relative to Existing
Up to ¥ inch increase in well ] ] Tide Gate and Modern Tide Gate under
closest to Beltz Marsh. No Up to 1.7 inch decrease in average conditions
Dike Breach : well closest to Beltz Marsh. )

Mo effect in other wells.

Decreased duration of inundation of upper
elevations of marsh relative to Existing Tide
Gate under storm conditions due to rapid

drainage.




PGG/ESA RESULTS
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Cross Section Locations
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GG/ESA RESUL
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This figure shows the variation in water level elevations measured tn each of the study wells and af the surface water moni~
toring points at the tide gate. This figure also shows the daily precipitation record from Tillamook, Oregon. Water levels
measured in wells can be seen 1o nise following precipitation events as recharge reaches the water table. KTMK is the Tilla-
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/[ESA RESULTS

CEDON etwemton Setat med UL TH

This figure shows the elecabon of wale
levels at selected groundwaler and surface
water mondonng points  Groumdwater will
flow from aréas of higher waler levels 10
lower waler levels The woater levels shown
here wore measured concutrent with the
measurement of waler jlevels o o
tarmporary prezomeler on Prer Avenue Thes
watar level snapshot documented the
presence of o groundwaler divide in the
shallow aquiter The groundwater dwide
depectad represents  the approxmate
location of a groundwoter ndge which
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Water Level Exceedance (ft NAVDSS) . Velocity Exceedance (fUs)

s Qutside Dike (Sand Lake water level) s Existing Gate (Existing Configuration)
~—— Inside Dike: Existing Gate (Existing Configuration) e New Gates (Alt Configuration 22}
= Inside Dike: New Gates (At Configuration =2) = Breach (At Configuration 1)

= = =Inside Dike: Breach (At Configuration 21)

gate has high veiocities of up 1o

wsting
18 feet per second. and velocities sxceeding 6 ft'sec
xisting culventlide gate has higher water levels for
durations, with peaks In excess of 12 more than 50% of the time

-
o

tde gate jeacs io the iowest
velocity. peak velocities up 1o 13 ftisec.

ke leads 10 interior water levels
matching water lavels in sand lake, Including mmmmmuwmsm

short duration peoks up to 12°

reached dike leads to overall ower velock
ties through opening. and maximum velocity
of 4.3 Nisec. and veiccity excesding 2 ftisec
for less than 10 % of the time

:
§
s

Note: This figure shows
predicted water level exceedances
tleft) and velacity exceedances
tright) for the existing and
alternative tide gate configurations.
See labels for additional explana-

hon

tide gate limits water level 1o 77, with
minor infrequent exceadances up o 10.5

A
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Figure 7-3
Comparison of Water Level Exceedances and Velocity Exceedances for Existing and Alternative SN
Tide Gate Configurations F ESA
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ULTS: SETBACK DIKE F

Note: This figure shaws
the stage-storage volume
¢ relationship for a theoreti-
. cal setback dike construct-
$ od near the existing beaver
® dam, oriented east-to-
y = 0,000380¢ + 0,105638x + 7.996407 <* west, across the south end
/¥ = 0.998668 ° of Beltz Marsh. The blue
. .
o dots correspond to storage
12.2" water level ) volume measurements ar
* <t each 0.1-foot elevation
= | increment. The solid blwe
o 48 ac-ft would accumulate line is the best-fit trend line
11.6' - Low Point in Sand Lake R0Oad s during 100-year sustained peak for these data points
~40 ac-ft of storage before rd floods = flows, if the tide gates stayed The setback dike would be
a closed for 18 hours.
imrended ro allow the Beltz
(Note, such a sustained high Dike to be fully breached
. .
" water level in Sand Lake has while preventing tidal
a not been observed, and does Slooding from occurring
s not appear to be likely to occur) at the south end of the

10.1" water level B T{anh and at Tierva del
- Mar.

Stage (Feet, NAVDSS)
2 3

-
o

e,
L)
o’ L 21 ac-ft accumulate in 8 hrs Based on prefiminary con-
o (while tide gates are closed) ceptual analysts, i ap-

- during 100-year storm pears that a setback dike
- i this location would have

9 v adequate flood storage
P 19 ac-ft accumulate in 8 hrs m;k;;-m ;ol ao:{am tie
s (while tide gates are closed) combined vear storm

A surface-water inputs from
- during 50-year storm TDM, the East Marsh, and

8 e direct precipitation
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Storage Volume (Acre-feet)
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Sev labels for additional
explamnation

Figure 8-1
Annotated Stage-Storage Relationship for the Area Behind a Proposed Setback Dike
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PGG/ESA RESULTS

Existing condition

Ave
Storm/King



avetidesandprecip_smaller file.mp4
50yearstorm_kingtides_smaller file.mp4

PGG/ESA RESULTS

* Private land effects from surface water alterations

Existing condition Modern gate Breach

Ave
Storm/King



tidevideo19jun19averagetides with taxlots.mp4
tidevideo19jun19stormking with taxlots.mp4

WRAP UP

This summary of what has been done is very basic, and doesn’t cover
complexities and nuances.

* Future technical team meetings will cover some of this material in more
detail.

* Original materials are all available for independent in-depth review.
PGG/ESA reports and summaries are available here:
https://www.oregon.gov/oprd/NATRES/Pages/SitkaSedgeHydrology.aspx

* | can make Waterways materials available to anyone that needs them.

* The Sand Lake Limiting Factors Analysis is available through the Nestucca,
Neskowin, and Sand Lake Watersheds Council


https://www.oregon.gov/oprd/NATRES/Pages/SitkaSedgeHydrology.aspx

