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Gag_, Segf P.O. Box 3, 174 Oak Lane

Deer Harbor, WA 98243

Lopsulting. 1L Phone/FAX 360-376-7636
Civil Engineering Services wgossett@rockisland.com
5 November 2012

Rene Beliveau, Director

San Juan County Community Development & Planning
P.O. Box 947

135 Rhone St.

Friday Harbor, WA 98250

Re: Runstad Beach House, Blakely Island — Stormwater Site Plan Addendum

Dear Mr. Beliveau:

Enclosed is an addendum to the above-referenced plan that had been prepared in
August 2010. This addendum was prepared at the request of the owner to document
changes that were necessitated during the course of construction. The addendum has
also been transmitted to you in electronic form to facilitate distribution.

Please let me know if you have questions about this during the course of your review.
Sincerely,

Y7

William R. Gosgétt, P.E.

Enclosed: Addendum to SSP

cc:  Jon & Judy Runstad
Needham Construction
Jim Romano

File 169
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for

RUNSTAD BEACH HOUSE

TPN 151024002000
Blakely Island, Washington

This is an addendum to the original Stormwater Site Plan (SSP) prepared in August
2010 for this project. It addresses changes to the construction SWPP plan that led to a
revision of the permanent stormwater control plan for the project. The original SSP is
unchanged for those features not addressed here, and referenced standards presented

in the original SSP are still applicable, as referenced, for work discussed in the
addendum.

Discussion of Events necessitating
Addendum Modifications Page 3

Permanent Stormwater Control Plan
— Plan Item Modifications Page 5

Appendix — Supplemental Site Information
Hydrologic & Hydraulic Evaluation
Photos of Completed iImprovements
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The design of the conduit system included an upper-end catch basin that could be
added if flows from the upper end road cuivert appeared to be sufficient thatd 'h
erosion becomes evident. (It should be noted that groundwater discharge from the
hillside above is predominant enough that reliable surface flow hydrologic modeling to
predict flows from each road culvert is difficult.) Photos of the current conditions along
the pathway ditch and at the main discharge channel to the shore are included in the
appendix.

Note that the extent of diversion improvements made during construction along the
hillside pathway was extensive enough that they can be considered effective as part of
the permanent stormwater control system for the Beach House. Modeling of tributary
flow toward the Beach House culvert with this diversion system in place drastically
reduces design flows there to the extent that a grate-top catch basin can effectively
handle inflow and the culvert and discharge rock protection originally specified and
constructed is far in excess of what will now be required for conditions here.

The approximately 4,000 sq. ft. of additional disturbed area for constructinn nf the
added features described above changes the originally-estimated are:
still well below the DOE 3/4 acre threshold for native land cuiiveromn.

Permanent Stormwat-- <~ -ntrol ™'-n — Plar "¢— "*--'*fications

2. Preservation of Natural Drainage Systems and Outfalls (Requirement #4):

Permanent use of the hillside diversion conduit system will alter the original plan
to maintain the separate channel routing from two major uphill roadway culverts
toward the shoreline. The upper watershed above the west channel (above
Beach House) will be routed together with the east culvert discharge channel into
a single discharge east of the site in the vicinity of the originally-planned upper
driveway culvert. The west discharge channel near the Beach House will then
handle only local runoff below the hillside diversion system (indicated on Figure
1). This will significantly reduce historic seasonal channel erosion that has been
observed at and immediately above the homesite location — the modification also
significantly increases flow at the easterly channel discharge location. However,
historic adverse effects from discharge at the steep shoreline bank in the vicinity
of this easterly channel location has been mitigated for the increased flows now
present by redirecting discharge farther east to the heavily vegetated gently
sloping area that has traditionally been a location for surface and groundwater
flows from upland areas and is much less subject to bank sloughing or erosion
than the historic discharge location. It should be noted that performance of this
new discharge facility over more than a year and a half since construction has
indicated no visible erosion or other adverse effects in this heavily vegetated low
area, as evident from photos in the appendix.
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further determined that the upper-end catch basin (below a road culvert west of
the other two of primary concern) could be added at a later date, if nece: 1ry to
avoid erosive flows in the surface ditch initially provided along the existing
pathway. The operational history of this completed facility since the latter part of
the past rainy season and beginning of the current season is very encouraging,
with well vegetated and stable cover that suggests the system is operating as
anticipated (photos in appendix).

The changes noted above have greatly reduced design flow to the culvert in the
immediate vicinity of the Beach House. The 0.55 c.f.s. 100-yr peak discussed
above can be handied by a more conventional catch basin that will accept flow
from the historic drainage channel above the house (now mostly diverted by the
hillside diversion) and the remainder of the 0.85 ac. tributary extending to the
east below the hillside diversion and collecting along the driveway. The
presence of the originally designed conduit and outlet protection at this location
provides for flows far above what the addendum changes will provide; so the
primary concern is entrance conditions to get the 0.55 c.f.s. revised design peak
into the system. Reference to the Washington DOT Hydraulics Manual, March
2007, indicates that the Herringbone Pattern cast iron grate provided at this
location can achieve this flow (with a standard assumption of 50% plugged) at a
head of 0.25 ft. (3 inches) available over the grate (analysis in appendix). This
means that the depression maintained around the grate to contain in »w must
be at least 3 inches. In addition, it is intended that this condition exist in a
manner that maintains a driveway surface elevation in the vicinity of the cuivert
that is at least 0.5 ft. below the garage floor level to maintain reasonable
protection for the home improvements in the event of some unforeseen
obstruction of drain or culvert function, as noted in Figure 7 of the original SSP.
Maintenance of acceptable flow conditions and sediment control for this system
also necessitates that the tributary side ditch along the driveway be vegetated in
accordance with BMPs C120 and C201 to prevent erosion and movement of
material toward the drain inlet.

8. Operations and Maintenance (Requirement #10):

Operation and Maintenance to assure effectiveness of the control measures
proposed will require adding the following measure to maintain the effectiveness
of the hillside diversion system:

f. The catch basin structures along the diversion conduit system shall be
cleaned of sediment, trashracks or grates (and surrounding area) ¢ :ared
of debris, and berms or other grading features that direct flow to these
structures repaired, as necessary — at least annually in the fall.

g. The vegetated cover at grass channels and berms along the hillside
diversion and driveway shoulder shall be maintained in a manner that
preserves their effectiveness in treating and dispersing flow and
preventing erosion.
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SUPPLEMENTAL SITE INFORMATION

Hydrologic & Hydraulic Evaluation
Photos of Completed Improvements




e Revised Bescl, ETouwsc Colu. 7.t
Runoff Hydrograph for Area: Max Driveway Cross Drainage (100yr-24hr)
Area (A,ac.)= 0.850 Rainfall (P)= 3.60 Pot. Max.Nat.Detention (S)*= 2.048

___[based upon 24-hr. Design Storm ﬂetgraph in Table m_-1.1 of Stormwater Margg.Man. for the Puggt Sound Basin}

Time %Precip.| Rainfall | Cum. Rain {Cum. Rain. Excess | Runoff | Cum.Vol.
(min.) p(in.M10min.}} Pr(in.) Qd(in)*™  |Q (cfs)™ (ac.ft)™**
0 0.00 0 0.000 0.000 0.000 0.00
10 0.40 0.0144 0.014 0.000 0.000 0.00
20 0.40 0.0144 0.029 0.000 0.000 0.0C
30 0.40 0.0144 0.043 0.000 0.000 0.0C
40 0.40 0.0144 0.058 0.000 0.000 0.00
50 0.40 0.0144 0.072 0.000 0.000 0.00
60 0.40 0.0144 0.086 0.000 0.000 0.00
70 0.40 0.0144 0.101 0.000 0.000 0.00
80 0.40 0.0144 0.115 0.000 0.000 0.00
90 0.40 0.0144 0.130 0.000 0.000 0.00
100 0.40 0.0144 0.144 0.000 0.000 0.00
110 0.50 0.018 0.162 0.000 0.000 0.00
120 0.50 0.018 0.180 0.000 0.000 0.00
130 0.50 0.018 0.198 0.000 0.000 0.00
140 0.50 0.018 0.216 0.000 0.000 0.00
150 0.50 0.018 0.234 0.000 0.000 0.00
160 0.50 0.018 0.252 0.000 0.000 0.00
170 0.60 0.0216 0.274 0.000 0.000 0.00
180 0.60 0.0216 0.295 0.000 0.000 0.00
190 0.60 0.0216 0.317 0.000 0.000 0.00
200 0.60 0.0216 0.338 0.000 0.000 0.00
210 0.60 0.0216 0.360 0.000 0.000 0.00
220 0.60 0.0216 0.382 0.000 0.000 0.00
230 0.70 0.0252 0.407 0.000 0.000 0.00
240 0.70 0.0252 0.432 0.000 0.001 0.00
250 0.70 0.0252 0.457 0.001 0.004 0.00
260 0.70 0.0252 0.482 0.002 0.007 0.00
270 0.70 0.0252 0.508 0.004 0.010 0.00
280 0.70 0.0252 0.533 0.007 0.013 0.00
290 0.82 0.02952 0.562 0.011 0.019 0.00
300 0.82 0.02952 0.592 0.015 0.022 0.00
310 0.82 0.02952 0.621 0.020 0.025 0.00
320 0.82 0.02952 0.651 0.025 0.029 0.00
330 0.82 0.02952 0.680 0.032 0.032 0.00
340 0.82 0.02952 0.710 0.038 0.035 0.0C
350 0.95 0.0342 0.744 0.047 0.044 0.00
360 0.95 0.0342 0.778 0.056 0.048 0.00
370 0.95 0.0342 0.813 0.066 0.051 0.00
380 0.95 0.0342 0.847 0.077 0.055 0.01
390 0.95 0.0342 0.881 0.088 0.058 0.01
400 0.95 0.0342 0.915 0.100 ¢ ne1 nn4
410 1.34 0.04824 0.963 0.118 0.uy1t uul
420 1.34 0.04824 1.012 0.137 0.097 0.01
430 1.34 0.04824 1.060 0.157 0.103 0.01
440 1.80 0.0648 1.125 0.185 0.146 0.01
450 1.80 0.0648 1.189 0.215 0.154 ok 0.01
460 3.40 0.1224 1.312 0.276 0.02
470 5.40 0.1944 1.506 0.382}<_ 0.548 > 0.02
480 2.70 0.0972 1.603 0.440 0.294 0.03
480 1.80 0.0648 1.668 0.479 0.203 0.03
500 174 nn4eos 1.716 0.509 0.154 0.04
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f
Will Gossett .
From: "Will Gossett” rgossett@rockisland.com>
To: "Jon Runstad” <jrunstad@wrightrunstad.com>; "'chris needham™ <chrisneedham177 @msn.com>,
"Chris Needham" <chris@needhamconstruction.net>
Sent: Friday, February 24, 2012 5:36 PM

Attach: Will Gossett.vef, Runstad Runoff Diversion 2-24-12.pdf
Subject: Runstad Stormwater Diversion Conduit System
Jon & Chris:

| ran some hydraulic calculations on the flow conditions anticipated in the diversion system we discussed
on site today. While 'm somewhat hampered to accurately assess likely peak flows at various points in
the system (especially when it is difficult to know just how much of the hillside runoff is "channeled” to the
one main culvert through whatever subsurface flow collection system exists above the road). For that
reason, I've taken my earlier watershed estimates and conservatively assumed that more of the runoff
comes into this system than other possible water courses off the hillside (such as along the main
driveway). Doing this makes me feel reasonably comfortable with the design flow inputs listed, which
provide for 15 cfs in the main 18" diam. conduit.

I'm suggesting that a 4' diam. catch basin with "cone” trashrack similar to used on lower end structure
(wider bar spacing would be okay). However, the other intermediate or upper-end catch basins (when
and if upper end line is installed) will take less inflow and can be smaller 2'x2' catch basins located in the
ditch line with flat grates if it appears that adequate access for cleanout of the 1' sediment trap can be
accomplished (enlarging size would be mostly for maint. access). You can see that I'm looking for at
least 4.5' to 5' of available depth above the outlet pipe inverts to develop entry "head" (potential energy to
create flow) at each structure. Additional small catch basins can be added as desired, but it is possible
that those shown on the attached sheet could be sufficient where only local flow between structures will

be collected and not much watershed drains to these areas because of interception by the main road up
the hill.

Anyway, let me know if you have questions or would like more input, more comprehensive plans, etc.

William Gossett, P.E.
Gosset! Consuitng LL T
P.O.Box 3

Deer Harbor, WA 98243
Ph. 360-376-7636

-~

2/24/2012
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Drainage of Highway Pagnents hd
interception and sag analysis. Properties of Grate Inlets available in the WSDOT
Standard Plans are summarized in Figure 5-5.6 and further discussed below.

— AN 2N

Herringbone Pattern or Standarc n

The HQ Hydraulics Office no longer recommends using herringbone grates.
Historically, use of the vaned grate was limited due to cost considerations. The cost
difference now is minimal, the vaned grate is bicycle safe, and as described further in
this section is hydraulically superior under most conditions. Installation of the vaned
grate is critical as the grate is directional. If installed backwards the interception
capacity is severely limited. Figure 5-5 includes the herringbone information for
existing conditions only, it is not intended for new construction.

Herringbone Pattern
Figure 5-5.1

Vaned Grate or Standard Plan B-30.30 or 30.40

At low velocities the vaned grate and herringbone grate are equally efficient. At
higher velocities, greater than 5 ft/s (1.5 m/s), a portion of the flow tends to skip over
the herringbone whereas the vaned grate will capture a greater portion of this flow.
The vaned grate also has a higher capacity for passing debris and should be used for
high debris areas.

T

@_@::——— | I y
Il

i
1
-
’_:\

(S FLOW

Vaned Grate
Figure 5-5.2
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Sag Analysis
Figure 5-5.8

Once an inlet has been placed in a sag location, the total actual flow to the inlet can
be determined as shown below. Qrqa must be less than Q.uowabie as described in
equation 5-8.

QroraL = Qge1 + Qg + AQ, +AQ, (5-6)
Where:

Qerizz = Bypass flow from the last inlet on either side of a
continuous grade calculated using equation 5-3

AQiz2 = Runoff that is generated from last inlet on either side of
the continuous grades, see Figure 5-5.3.

The effective perimeter of the flanking and sag inlets can be determined using the
length and widths for various grates given in Figure 5-5.6. This would be the sum of
the three sides of the inlet where flow spills in and where ponding would occur. The
three inlets should be assumed to be 50% plugged (except for the Combination Inlet
B-25.20, which should be considered 0% plugged), therefore the total available
perimeter should be reduced by half in the analysis. This adjustment is in addition to
reducing the perimeter to account for the obstruction caused by the bars in the grate.
Figure 5-5.6 lists perimeters for various grates with reductions already made for bars.

— -

P =05[L+2w] — - (! Foa e 1 Tl e (57)

(s /(.'”«..,71 vee T te* -

Where: BRI St I
= 47 1
P = Effective perimeter of the flanking and sag inlet
L = Length of the inlet from Figure 5-5
W Width of the inlet from Figure 5-5
Tl lowable capacity of  'et operating as a weir, that ist  maximum Qgow.

can be found depending on the inlet layout as described below:

Page 5-16 Hydraulics Manual
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wr “gPrainage of Highway Pavements

When there is only a single inlet at the sag (no flanking inlets) the fol 1 equat
should be used:
N .
Qatiowabte = Cw XPXd}a'Sauowable :3'0((’47/" 0‘#7’1‘(: 255 (%_-: (5-8)a 4&——“‘*
Where: /_}’ ;‘/éﬂq' gt 3 ,p;)/;«i/v;“
Cw = Weir Coefficient, 3.0 for English (1.66 for Metric) Law or bimie
P = effective perimeter of the grate in feet 2 igs ™
dp alowanle = maximum depth of water at the sag inlet in feet ™M flo:b

As noted previous, it is recommended that flanking inlets be located laterally from s
the sag inlet at a distance equal to 0.5dp aowable- When this recommendation is

followed, Qayowable can be simplified as shown below. If the inlets are not all the same

size, the following equation will need to be modified to account for different

perimeters:

£Q =Cy xPx[2(0.5d5)"* +(d5)"*| (5-8)b
Where:
ds = depth of water at the sag inlet (ft).

In some applications, locating inlets so water ponds to 0.5dg aowabie 1S too far
(generally in cases with long flat slopes). Designers should instead ensure that the
spread of surface water does not exceed those noted in Figure 5-4.1 and use the
equation below.

Quiowaie = CuPld, " + 5 +d (5-8)c
Where:
dy = depth of water at the flanking inlets and the sag (ft).

The actual depth of water over the sag inlet can be found with equation 5-9 below
and must be less than dg aiowanie Which can be found using equation 5-2. If however,
the inlets are or not located at 0.5dp aowable, €quation 5-9 will need to be modified to

reflect this.
2
dB — li QTOTAL :ls (5_9)
(CyaP,0.3536 + Cyn Py + Cy,P.0.3536)
Where:

Qrow = Actual flow into the inlet in cfs, (cms)
C. = Weir coefficient, 3.0 (1.66 for metric)
Py = Effective grate perimeter, in feet (m), see Figure 5-5.6
dg = Actual depth of ponded water at the inlet in feet (m)

After the analysisisc  leted the designer should verify the allowable depth and
flow have not been exceeded. That is verify Qauowable™> QroTaL and d aiowabie > dp. If
the allowable flow and depth are greater than the actual, then the maximum allowable
spread will not be exceeded and the design is acceptable. If the actual depth or flow is
greater than the allowable, then the runoff will spread beyond the maximum limits

and the design is not acceptable. In this case the designer should add flanking inlets
or replace the three original inlets with inlets that have larger openings. If additional

Hydraulics Manual Page 5-17
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