CONSULTING ENGINEERS & GEOLOGISTS, INC.
812 W. Wabash e« Eureka, CA 95501-2138 « 707/441-8855 * FAX: 707/441-8877 *shninfo@shn-engr.com

Reference: 011034.150
September 18, 2013

Mr. Greg Orsini, General Manager
McKinleyville Community Services District
PO Box 2037

McKinleyville, CA 95519

Subject: Sewer Capacity Analysis, MCSD Sewer Collection System, McKinleyville,
California, Revision 1

Dear Mr. Orsini:

SHN Consulting Engineers & Geologists, Inc. (SHN) has prepared this sewer capacity analysis for
the McKinleyville Community Services District (MCSD) wastewater management facility (WWME)
sanitary sewer collection system. This analysis provides information as requested by MCSD to
determine the remaining available capacity in the three gravity trunk lines that convey wastewater
from the east side of Highway 101 to the west side of Highway 101, where the WWMF is located
(Figure 1).

Sewer Capacity Analysis

Sewer Model Development

SHN developed a preliminary model of the sanitary sewer collection system as part of the 20-year
facility planning process for the WWME. A complete description of the model development
process and the baseline assumptions used in the model setup are presented in the 20 Year Facility
Plan for the WWMEF (SHN, 2012). Minor adjustments were made to the model in June 2013 to
address recent, verified as-built conditions that were not previously reflected in the geographic
information system (GIS) data used for the base layer information in the model.

Sewer Model Results — Existing Conditions

SHN used the model to evaluate the existing available capacity in the three gravity trunk lines
(referred to as the north, middle, and south crossing locations) under varying flow conditions.
Table 1 shows a summary of the hydraulic capacity of the limiting segments for each crossing
location. The limiting segments were those sections of the three gravity trunk lines with the lowest
design flow capacity.

As shown in Table 1, the limiting segment for the northern crossing has more flow capacity than
the downstream pump station, based on firm capacity. Firm capacity is the capacity of the pump
station assuming the largest pump is out of service. For the northern crossing location, the total
flow capacity was set to the firm capacity of the pump station. For the middle and south crossing
locations, the total flow capacity was based on the design flow for the gravity trunk lines.

\\ Eureka\ Projects\ 2011\ 011034-MCSD-MSA\ 150-SewerModel\ PUBS\ rpts\ 20130918-SewerCapacity Analysis-Rev1.doc



j i
,-, 2 :
3 Vv AED %\
Q? [ I\t
Q | : ol AT
Q | B = g
Q ! J 5 EMUNh
) 5 |l s |
Y.Q ; - .......
Q ! =

e LR e Fisher —
Gf L SN_{MCSD WWMF_LOCATION]  f.:v 0.
ey 3 E: :'.(1;x:l\'i_1].(‘_

N

-

CAA Ratiootfl® . dl 1roosf s
« ~ e . - .
Range Sta- “ufieee Lo et

.\‘1\1 .

/10 ®
D ;
Tyee City* «*k s =
723
/ H
%t
\: > «
-~ / Y
N

Canal School |<° ed e

SOURCE: ARCATA NORTH & TYEE CITY
USGS 7.5 MINUTE QUADRANGLE

1*=2,000'+

\\Zing\ projects\ 2011\ 011034-MCSD-MSA\Dwgs , SAVED: 9/18/2013 3:34 PM NDOWNEY , PLOTTED: 9/18/2013 3:34 PM , NATHAN DOWNEY

McKinleyville Community Services District Site Location Map

Wastewater Management Facility

: ; McKinleyville, California SHN 011034.150
Consulting Engineers

& Geologists, Inc. September 2013 | 011034-150-SITE-LCTN | Figure 1




Mr. Greg Orsini
Sewer Capacity Analysis; MCSD Sewer Collection System, McKinleyville, CA
September 18, 2013

Page 2
Table 1
Summary of Limiting Segments
MCSD Sewer Collection System
McKinleyville, CA
Basin Crossing Model | Pipe Diameter | Slope | Design Flow Pump Station
Location Link (inches) (%)1 (gpm)? Capacity3 (gpm)
North
1 (Line 2) 1190 15 0.35 1,484 673
3 Middle 1079 10 0.45 573 836
(Line 5)
4 South 1182 15 0.20 1,112 1,614
(Line 3)

1. %: percent
2. gpm: gallons per minute
3. Pump station capacity estimate is based on firm capacity of the downstream pump station.

Table 2 provides a summary of the estimated remaining available capacity at each crossing location
under existing flow conditions with no additional rainfall derived infiltration and inflow (RDII)?
included in the analysis. Total remaining available capacity was estimated by subtracting the peak
flow rate, based on model results, from the total flow capacity. Adjustments were made to account
for the average peaking factor (1.34) applied as part of the sanitary time step pattern. The number
of equivalent dwelling units (EDUs) that could be serviced with the remaining available capacity
was estimated assuming an average dry weather flow of 0.125 gallons per minute (gpm) per EDU.
Further description of the methods used to develop the sanitary system time step pattern and dry
weather flow allocation are included in the 20 Year Facility Plan (SHN, 2012).

Sewer Model Results — Design Storm Evaluation

MCSD is covered under the California State Water Resources Control Board (SWRCB) statewide
general waste discharge requirements (WDRs) for sanitary sewer systems in (Order No. 2006-0003-
DWQ). In accordance with the WDRs, MCSD is required to provide adequate capacity in the
collection system to convey base flows and peak flows, including flows related to wet weather
events. However, the statewide WDRs do not dictate the specific storm interval that shall be used
for analysis of a wet weather event.

In the absence of regulatory guidance that would dictate a specific design storm for RDII analyses,
three different design storms were evaluated during this analysis: a 5-year, 24-hour event; a 25-
year, 24-hour event; and a 100-year, 24-hour event. The estimated remaining available capacity in
the system with a 5-year RDII, 25-year RDII, and a 100-year RDII included in the analysis are
shown in Tables 3, 4, and 5, respectively.

1 RDII is the term used to define a sewer’s response to rainfall. RDII represents the additional flow in a
sewer above the normal dry-weather base sanitary flow due to wet-weather storm events.
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Table 2
Remaining Capacity Under Existing Flow Conditions without RDII*
MCSD Sewer Collection System

McKinleyville, CA
. Total Flow Existing Tot.al. Adj us t?'d Remaining
. Crossing . Remaining | Remaining s
Basin . Capacity Peak Flow . . Capacity in
Location Capacity? Capacity*
(gpm) (gpm) EDUs>¢
(gpm) (gpm)
1 North 673 262 411 307 2,456
(Line 2)
3 Middle 573 291 281 210 1,680
(Line 5)
4 South 1,112 326 786 587 4,694
(Line 3)
1. Assumes no rainfall derived infiltration and inflow (RDII).
2. gpm: gallons per minute
3. Total remaining capacity equals total flow capacity minus peak flow.
4. Adjusted remaining capacity equals total remaining capacity divided by 1.34 (average peaking factor).
5. EDUs: equivalent dwelling units
6. Remaining capacity in terms of EDUs was calculated by dividing the adjusted capacity by 0.125 gpm per EDU.
7. Total flow capacity for the north crossing is limited to the pump station firm capacity.

Table 3
Remaining Capacity Under Existing Flow Conditions with 5-year RDII!

MCSD Sewer Collection System

McKinleyville, CA
. Total Flow Existing Tot.al. Adj us t?'d Remaining
. Crossing . Remaining | Remaining s
Basin . Capacity Peak Flow . . Capacity in
Location (gpm)? (gpm) Capacity? Capacity* EDUs556
(gpm) (gpm)
North
1 (Line 2) 673 596 77 57 458
Middle
3 (Line 5) 573 471 101 76 604
4 South 1112 864 249 186 1,484
(Line 3)

NG R WP

. Includes rainfall derived infiltration and inflow (RDII) based on a 5-year rainfall event.
. gpm: gallons per minute

Total remaining capacity equals total flow capacity minus peak flow.
Adjusted remaining capacity equals total remaining capacity divided by 1.34 (average peaking factor).
EDUs: equivalent dwelling units
Remaining capacity in terms of EDUs was calculated by dividing the adjusted capacity by 0.125 gpm per EDU.
Total flow capacity for the north crossing is limited to the pump station firm capacity.
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Table 4

Remaining Capacity Under Existing Flow Conditions with 25-year RDII!
MCSD Sewer Collection System

McKinleyville, CA
N Total Adj . .
. Total Flow Existing ot.a . dj us t?d Remaining
. Crossing . Remaining | Remaining o
Basin . Capacity Peak Flow . . Capacity in
Location Capacity? Capacity*
(gpm)? (gpm) EDUss*
(gpm) (gpm)
rth
1 Nort 673 699 26 8
(Line 2)
iddl
3 Middle 573 527 45 34 270
(Line 5)
h
4 Sout 1,112 1,027 86 64 511
(Line 3)
1. Includes rainfall derived infiltration and inflow (RDII) based on a 25-year rainfall event.
2. gpm: gallons per minute
3. Total remaining capacity equals total flow capacity minus peak flow.
4. Adjusted remaining capacity equals total remaining capacity divided by 1.34 (average peaking factor).
5. EDUs: equivalent dwelling units
6. Remaining capacity in terms of EDUs was calculated by dividing the adjusted capacity by 0.125 gpm per EDU.
7. Total flow capacity for the north crossing is limited to the pump station firm capacity.
8. ---: not applicable
Table 5
Remaining Capacity Under Existing Flow Conditions with 100-year RDII*
MCSD Sewer Collection System
McKinleyville, CA
N Total Adj . .
. Total Flow Existing ofa . dj us t?d Remaining
. Crossing . Remaining | Remaining o
Basin . Capacity Peak Flow . . Capacity in
Location , Capacity? Capacity* 6
(gpm) (gpm) EDUs*
(gpm) (gpm)
1 North 673 794 121 -
(Line 2)
iddl
3 Middle 573 580 -7
(Line 5)
h
4 sout 1,112 1,172 59
(Line 3)
1. Includes rainfall derived infiltration and inflow (RDII) based on a 100-year rainfall event.
2. gpm: gallons per minute
3. Total remaining capacity equals total flow capacity minus peak flow.
4. Adjusted remaining capacity equals total remaining capacity divided by 1.34 (average peaking factor).
5. EDUs: equivalent dwelling units
6. Remaining capacity in terms of EDUs was calculated by dividing the adjusted capacity by 0.125 gpm per EDU.
7. Total flow capacity for the north crossing is limited to the pump station firm capacity.
8. ---: not applicable
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Conclusions

The sewer model analysis results indicate that there is remaining available capacity in the three
gravity trunk lines that convey wastewater from the east to the west side of Highway 101 under
existing flow conditions without RDII and under existing flow conditions with a 5-year RDIL
There is also capacity under existing flow conditions with a 25-year RDII, however it is limited to
the middle and southern crossings. The estimated number of EDUs that can be serviced with the
remaining available capacity assuming no RDII and assuming a 5-year RDII and a 25-year RDII are
shown in Tables 2, 3, and 4, respectively. There is no additional capacity available at any crossing
location under the existing flow conditions with the 100-year RDII included in the analysis.

For planning purposes, SHN recommends MCSD use the capacity analysis results based on the 25-
year, 24-hour RDII analysis (Figure 2). The 25-year RDII capacity analysis results provide a balance
between the higher risk, 5-year RDII capacity analysis, and the more conservative 100-year RDII
capacity analysis. Limiting capacity based on the 25-year RDII analysis enables the MCSD to
reserve capacity for flows in excess of the 5-year RDII in the system, while allowing for additional
development to occur in McKinleyville under existing conditions.

If you have any questions or need additional information, please call me at 707-441-8855.
Sincerely,

SHN Consulting Engineers & Geologists, Inc.

Lisa K. Stromme, PE
Water Resources Engineer

LKS:bmd
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