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Paraiso Springs Resort (PLN 040183) - Stream Setback Plan
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COPY TO: file
PREPARED BY: David Von Rueden P.E. (#26428)/CHZMHILL
DATE: April 20, 2012

PROJECT NUMBER: 434834

Introduction

This Technical Memorandum {TM} is in response to a request from the Monterey County Water Resources Agency
(MCWRA), as outlined in their November 24, 2010 letter to Jacqueline Onciano/Planning Department, regarding
development setback from the Paraiso Springs watercourse. The subject watercourse is an unnamed intermittent
drainage swale/stream that traverses the Project site, from west to east. Please refer to the Paraiso Springs
Resort — Response to Hydrology and Hydraulic Analysis and Erosion Control Measures Review Comments Technical
Memorandum, prepared by CH2ZMHILL and dated October 28, 2008, for additicnal information about this
drainage feature.

Watercourse Setback Delineation

Monterey County Code Chapter 16.16.050K specifies a 50-foot setback from a watercourse for all proposed
development. Please see the attached Site Plan (4 pages total) for an annotated map showing approximate
watercourse top-of-bank locations, and the 50-foot setback line on either side of the watercourse. Please note
that the top-of-bank has been delineated using aerizl topography. The watercourse is not clearly defined along its
entire length throughout the Project site, because at several locations, it is currently confined to culverts. This
analysis only focused on portions of the development where a defined channel exists. All of the existing culverts
will be removed from the watercourse as part of the Project.

As shown on the attached Site Plan, the proposed development would encroach into the 50-foot setback zone at
several locations. Therefore, we have analyzed the significant encroachments relative to the two provisions
outlined in the previously-noted County Code. The locations studied are labeled on the Site Plan as Sections A-A,
B-B and C-C. Section A-A is representative of the setback encroachment from time-share-condominiums near the
downstream end of the watercourse. Section B-B is located near the center of the development, where Hotel
units encroach into the setback zone. Section C-Cis located further upstream and indicative of the setback
encroachment from the proposed spa and fitness facilities.

Watercourse Capacity

Provision 1 of County Code Chapter 16.16.050K requires that development within a setback zone not significantly
reduce capacity of an existing watercourse, nor otherwise adversely affect other properties.

The capacity of the existing watercourse was initially evaluated by CH2ZMHILL and summarized in the TM entitled
Paraiso Springs Resort: Existing Hydrologic and Hydraulic Site Conditions, dated July 15, 2005. This document
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described the flow capacity of the existing watercourse as approximately 4,000 cfs. This capacity exceeded the
approximately 400 cfs of runoff from a 100-yr storm event. Subsequently, CH2ZMHILL re-evaluated the watershed
using a more accurate HEC-HMS model and documented the post-Project 100-yr runoff rate as 316 cfs, in their
2008 TM. Based on the previous analysis and the information presented in the following section, the existing
watercourse should have adequate capacity to covey the anticipated 100-yr post-project flow rate. The proposed
development will not constrict or significantly reduce the existing watercourse capacity. No adverse impacts on
other properties are anticipated by the proposed development.

Erosion Protection

Provision 2 of County Code Chapter 16.16.050K requires that the new development be safe from flow related
erosion and not cause erosion hazards.

To address this issue, we propose to use Rock Slope Protection (RSP) in the watercourse, at all locations where
building or critical roadway construction would encroach into the 50-foot setback zone. Please refer to the
attached typical watercourse sections A-A, B-B and C-C for conceptual RSP installation details at critical Project
locations. The conceptual RSP design is based upon the California Bank and Shore Rock Slope Protection Design
Manual, published by Caltrans. Pertinent pages from this Manual are attached. The approximate stream depths
and velocities were calculated manually, using King’s Handbook of Hydraulics. These preliminary calculations are
also attached. Table 1 summarizes the key design parameters of the RSP design.

Table 1
Flow 1 Channet  Average Channel Channel 1G60-Yr Stream RSP RSP
Data Roughness Channel Bottom  Sidesiope Water Velocity*  Class?  Thickness3
Slope Width Depth (fps)

(Q cfs) {m (s} {b-ft) {z) (D-ft) {ft)
VT 0.03 6.100 10 a1 14 9.7 Light 3
segf;:" 316 0.03 0.053 7 2:1 2.0 9.7 Light 3
Segfg’“ 316 0.03 0.071 20 4:1 122 73 Light 3

Ivalocity shown is 67% of calculated average channel velocity, applicable for paratiel flow per CALTRANS Manual.
2 RSP class is based on CALTRANS standard specifications, Section 72,
3 RSP section includes placement of a geotextile fabric, between soil surface and rock,

Summary

It is anticipated that during Project design, the Site Plan will be refined to reduce setback zone encroachments, At
locations where setback encroachments cannot be avoided, erosion control measures as described herein will be
constructed within the existing watercourse for erosion protection and to preserve 100-yr flow capacity.
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5-1-C. Determine Minimum Stone Weight. Solve Equation 1 for W in US
customary units. To get values in System International (81), metric units, first divide the
weight of minimum stable rock, W in pounds by 2.2 to get W in kilograms, then divide by
1000 to get W in tonnes. Use W later in section 5-1-D.

See Figure 5-1 for key variables in Equation 1.

Equation 1, W= 000002 Vv°® 3G
(sG-1)*% SIN®(r-a)

W= theoretical minimum rock mass (size or weight) which resists forces of flowing
water and remains stable on slope of stream or river bank, POUNDS.

V = velocity to which bank is exposed, FEET PER SECOND.
for PARALLEL flow multiply average channel velocity VM by 0.67 {2/3)
for IMPINGING flow multiply average channel velocity VM by 1.33 (4/3)

SG = gpecific gravity of the rock.

r=70 DEGREES (for randomly placed rubble, a constant ).

a = putside slope face angle with herizontal, DEGREES.

In profile, the lower elevation fimit of riverbank RSP is based on expected scour
{determined by experience, measurements, or scour equations). The upper elevation limit
is based on design high water, although it may be set higher.

Figure 5-1. Key Variables in Equation 1

plan view profile view

- scour elevation

23
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Table 5-3. Minimum Layer Thickness
Sl metric (US customarny)

RSP-Class Layer Method of Placement Minimum Thickness
87T (8 ton) A 2.60 meters (8.5 feetl)
47T {4 ton) A 2.07 meters (6.8 feet)
27T (2 ton) A 1.65 meters (5.4 feet)
1T{1 ton) A 1.31 meters (4.3 feel)

112 T (172 ton) A 1.04 meters (3.4 feet)
1T{1ton) B 1.65 meters (5.4 feet)
12 T (1/2 ton) B8 1.31 meters (4.3 feet)
174 T (1/4 ton) B 1.00 meters (3.3 feet)
Light B 760 millimeters (2.5 feet)
Facing B 550 millimeters (1.8 feet)
Backing No. 1 B 550 millimeters {1.8 feel)
Backing No. 2 B 380 millimeters (1.25 fest)
Backing No. 3 B 230 millimeters (0.75 feet)

For total thickness, add each layer thickness. Use zero thickness for the RSP-
fabric. Before adopting values in Table 5-3, consult with a materials engineer about rock
sources, quality, shapes, and specific gravity. Calculate new thickness values if the shape
factor is not spherical and specific gravity is not reasonably close fo 2.65. "Minimum
Thickness” values were calculated by starting with US customary units, hard-converting
to a value in feet, then soft-converting to St metric values.

§-1-G. Review Hydraulic Calculations at Site With RSP and Possibility of
Vegetation. This step of the layered design process is required to help assure future
success of the revetment under changed channel dimensians, roughness coefficients, and
other permitagreement requirements. Examples are: filling voids among RSP with soil
and/or covering RSP with soit then planting local species, and/or enhancing fish habitat
by ptacing large-sized rock along the toe. Discuss site hydraulics with people of permit
agencies and feasible revegetation efforts. Historically, sites with no prior vegetation are
usually not revegetated, especially when subjected to scouring velocities or high wave
aftack.
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