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2/28/2022

Jayne Joy

Executive Officer

Santa Ana Regional Water Quality Control Board
3737 Main Street, Suite 500

Riverside, CA 92501

Delivered via Email

Subject: Report of Waste Discharge for Big Bear Area Regional Wastewater Agency
Regional Treatment Plant (Replenish Big Bear)

Dear Ms. Joy,

On behalf of Replenish Big Bear project team, please find attached the Report of
Waste Discharge (ROWD) for Big Bear Area Regional Wastewater Agency (BBARWA)
Regional Treatment Plant. This ROWD is to request a National Pollutant Discharge
Elimination System (NPDES) permit for two new discharges locations at 1) to Stanfield
Marsh Wildlife and Waterfowl Preserve (Stanfield Marsh), a fributary of Big Bear Lake
(Lake) and 2) a separate discharge to Shay Pond, a tributary of Shay Creek.

BBARWA has partnered with Big Bear City Community Service District (BBCCSD), Big
Bear Lake Department of Water and Power (BBLDWP), Big Bear Municipal Water District
(BBMWD]}, and Bear Valley Basin Groundwater Sustainability Agency (BYBGSA),
collectively known as the Agency Team, fo develop the Replenish Big Bear Program.
The Replenish Big Bear Program is intended to help protect the Big Bear Valley (Valley)
and the Santa Ana Watershed from the impacts of drought and variable precipitation
by recovering a water resource currently discharged outside of the watershed. The
program is comprised of several elements; the first project includes freatment upgrades
at the BBARWA regional wastewater treatment plant (WWTP) to produce disinfected,
advanced treated effluent by providing tertiary filtration, reverse osmosis (RO)
treatment, and ulfraviolet (UV) disinfection for 100% of the water proposed to be
discharged at the two new locations.

The proposed project and subject of this ROWD is the discharge of disinfected,
advanced treated BBARWA effluent to (1) Stanfield Marsh/Big Bear Lake at a discharge
rate up 10 2,210 AFY and (2) Shay Pond at a discharge rate up to 80 AFY, is determined
to comprise best practicable treatment and control and is consistent with federal and
state antidegradation policies. The information supporting this finding is provided in the
ROWD submittal package, which consists of the following:

[ ROWD Forms
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e California EPA Form 200

e NPDES Form 2A

e NPDES Form 2S

e Location Maps

e Treatment Process Description

ll.  Supplemental Information

o Attachment A. Secondary Effluent and Receiving Water Characterization
Data

e Aftachment B. Technical Memo: Approach to Address Big Bear Lake Nutrient
Total Maximum Daily Load in the NPDES Permit for Big Bear Area Regionail
Wastewater Agency

e Aftachment C. Antfidegradation Analysis for Proposed Discharges to Stanfield
Marsh/Big Bear Lake and Shay Pond

Note that BBARWA previously held an NPDES permit for discharge to Stanfield Marsh
(Order No. 00-12 NPDES No. CA8000344), which was replaced with Waste Discharge
Reqguirements (WDRs) in 2005 because the discharge point was not being used. This
expired NPDES number is included in the ROWD forms for reference.

We look forward to further engaging with you and your team on this project and are
committed to working cooperatively to implement Replenish Big Bear to benefit the Big
Bear Valley as well as the greater Santa Ana River Watershed.

Following your review of this ROWD submittal, we would like fo request a meeting with
key members of your team 1o discuss any feedback or requests for additional
information so that the project team can respond as quickly as possible to keep this
critical project moving forward.

We look forward to your review and feedback for next steps. If you have any questions
in the meantime, please call or email me at the contact information listed below.

Sincerely,

David Lawrence, PE

General Manager

Big Bear Area Regional Wastewater Agency
diawrence@bbarwa.org

Mobile: (818) 581-1561
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Cc:

SantaAna@waterboards.ca.gov

Julio Lara, Santa Ana Water Board (Julio.Lara@waterboards.ca.gov)

Ryan Harris, Santa Ana Water Board (Ryan.Harris@Waterboards.ca.gov)

Susan Beeson, Santa Ana Water Board (susan.beeson@waterboards.ca.gov)
Lauma Willis, Santa Ana Water Board (Lauma.Wilis@waterboards.ca.gov)

John Shimmin, Big Bear Area Regional Wastewater Agency (JShimmin@BBARWA.org)
Mary Reeves, Big Bear City Community Services District (mreeves@bbccsd.org)
Mike Stephenson, Big Bear Municipal Water District (MikeStephenson@bbmwd.net)
Reggie Lamson, Big Bear Lake Department of Water and Power
(RLamson@bbldwp.com)

Laine Carlson, Water Systems Consulting (lcarlson@wsc-inc.com)

Antonia Estevez-Olea, Water Systems Consulting (aestevezolea@wsc-inc.com)
Matt Rodrigues, Water Systems Consulting (mrodrigues@wsc-inc.com)

Jeffery Szytel, Water Systems Consulting (jszytel@wsc-inc.com)

Ashli Desai, Larry Walker Associates (ashlid@iwa.com)

Betsy Elzufon, Larry Walker Associates (betsye@lwa.com)

Mike Trouchon, Larry Walker Associates (michaelt@iwa.com)

Michael A Anderson (michael.anderson@ucr.edu)

Enclosures
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Gavin NEwsom
GOVERNOR

——

o
CALIFORNIA “ JARED BLUMENFELD
\‘ SECRETARY FOR

Water Boards ENVIRONMENTAL PROTECTION

State of California
Regional Water Quality Control Board
APPLICATION/REPORT OF WASTE DISCHARGE

GENERAL INFORMATION FORM FOR
WASTE DISCHARGE REQUIREMENTS OR NPDES PERMIT

I. FACILITY INFORMATION

A. FACILITY:
Name Regional Treatment Plant, Big Bear City

Address 122 Palomino Drive

City/County/State/Zip Code Big Bear City, CA 92314
John Shimmin, Plant Manager

Contact Person
Telephone Number (909) 584-4520 Email JShimmin@BBARWA.org

B. FACILITY OWNER:
Name Big Bear Area Regional Wastewater Agency

Address 121 Palomino Drive, P.O. Box 517

City/State/Zip Code Big Bear City, CA 92314

David Lawrence, General Manager

Contact Person
Telephone Number (909) 584-4521 Email dlawrence@bbarwa.org

Federal Tax ID 33-0186735
Owner Type (Mark one):
[individual []Corporation Governmental Agency []Partnership

|:| Other:

C. FACILITY OPERATOR (The agency or business, not the person):
Name Big Bear Area Regional Wastewater Agency

Address 121 Palomino Drive, P.O. Box 517
City/State/Zip Code Big Bear City, CA 92314

John Shimmin, Plant Manager

Contact Person
Telephone Number (909) 584-4520 Email JShimmin@BBARWA.org

Operator Type (Mark one):
|:|Individual |:|Corporation Governmental Agency |:|Partnership

[ ]other:

Form 200 (10/97) 1




D. OWNER OF THE LAND
Name Big Bear Area Regional Wastewater Agency

Address 121 Palomino Drive, P.O. Box 517

City/State/Zip Code Big Bear City, CA 92314

Contact Person David Lawrence, General Manager

Telephone Number (909) 584-4521 Email dlawrence@bbarwa.org

Owner Type (Mark one):
|:| Individual |:|Corporation Governmental Agency |:|Partnership
|:| Other:

E. ADDRESS WHERE LEGAL NOTICE MAY BE SERVED
Address 121 Palomino Drive, P.O. Box 517

City/State/Zip Code Big Bear City, CA 92314

Contact Person David Lawrence, General Manager

Telephone Number (909) 584-4521 Email dlawrence@bbarwa.org

F. BILLING ADDRESS
Address 121 Palomino Drive, P.O. Box 517

City/State/Zip Code Big Bear City, CA 92314

Contact Person 502 Kawa

Telephone Number (909) 584-4523 Email skawa@bbarwa.org

Il. TYPE OF DISCHARGE

Check Type of Discharge(s) Described in this Application:

DWaste Discharge to Land Waste Discharge to Surface Water
Check all that apply:
|:|Animal or Aquacultural Wastewater [ILand Treatment Unit
|:|Animal Waste Solids [ ]Landfill (see instructions)
[v]Biosolids/Residual [IMining
|:|Cooling Water [ ]Storm Water
[v']Domestic/ Municipal Wastewater [ ]Surface Impoundment
Treatment and Disposal
|:|Dredge Material Disposal |:|Waste Pile

|:| Hazardous Waste (see instructions) [ Jwastewater Reclamation
|:| Industrial Process Wastewater DOther, please describe

Form 200 (10/97) 2



lll. LOCATION OF THE FACILITY

Describe the physical location of the facility:

1. Assessor’s Parcel Number(s)
Facility: 0449-082-040000

Discharge Point: N/A

2. Latitude
Facility: 34°16'4.2" N

Discharge Point: 34° 15'46.5" N (Stanfield Marsh), 34° 15' 14.7"N (Shay Pond)

3. Longitude
Facility: 116° 48' 55.6" W

Discharge Point: 116° 51' 58.9" W (Stanfield Marsh), 116° 48' 30.2"W (Shay Pond)

IV. REASON FOR FILING

Check all that apply:
New Discharge or Facility
Change in Design or Operation
[] Change in Quantity/Type of Discharge
[] Changes in Ownership/Operator (see instructions)
Waste Discharge Requirements Update or NPDES Permit Reissuance
|:| Other:

V. CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

Name of Lead Agency Big Bear Area Regional Wastewater Agency

Has a public agency determined that the proposed project is exempt from CEQA?

|:|Yes No

If yes, state the basis for the exemption and the name of the agency supplying the
exemption on the line below:

Has a “Notice of Determination” been filed under CEQA?

|:|Yes No

If Yes, enclose a copy of the CEQA document, Environmental Impact Report (EIR), or
Negative Declaration. If No, identify the expected type of CEQA document and
expected date of completion.

Expected CEQA Documents: EIR |:|Negative Declaration
Expected CEQA Completion Date: June 2023

Form 200 (10/97) 3



VI. OTHER REQUIRED INFORMATION

Please provide a COMPLETE characterization of your discharge. A complete
characterization includes, but is not limited to, design and actual flows, a list of
constituents and the discharge concentration of each constituent, a list of other
appropriate waste discharge characteristics, a description and schematic drawing of all
treatment processes, a description of any Best Management Practices (BMPs) used,
and a description of disposal methods.

Also include a site map showing the location of the facility and, if you are submitting this
application for an NPDES permit, identify the surface water to which you propose to
discharge. Please try to limit your maps to a scale of 1:24,000 (7.5' USGS Quadrangle)
or a street map, if more appropriate.

VIl. OTHER

Attach additional sheets to explain any responses which need clarification. List
attachments with titles and dates below:
NPDES Forms 2A and 28, facility maps (January 2022), treatment process narrative and schematics.

You will be notified by a representative of the RWQCB within 30 days of receipt of your
application. The notice will state if your application is complete or if there is additional
information you must submit to complete your Application/Report of Waste Discharge,
pursuant to Division 7, Section 13260 of the California Water Code.

VIil. CERTIFICATION

"I certify under penalty of law that this document, including all attachments and
supplemental information, were prepared under my direction and supervision in
accordance with a system designed to assure that qualified personnel properly gathered
and evaluated the information submitted. Based on my inquiry of the person or persons
who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment."

Print Name Pavid Lawrence Title ©General Manager
Signature Wﬂ—‘ Date 7—/’18 _/‘LO -2

FOR OFFICE USE ONLY

Date Form 200 Letter to Fee Amount Check #:
Received: Discharger: Received:

Form 200 (10/97) 4



Il. NPDES Form 2A

Section 1 — Basic Information

Section 2 — Additional Information

Section 3 — Effluent Discharges

Section 4 — Industrial Discharges (not applicable)
Section 5 — Combined Sewer Overflows (not applicable)

Section 6 — Checklist and Certification Statement



EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19

CA8000344 Big Bear City RTP OMB No. 2040-0004

U.S. Environmental Protection Agency

Form . . .
2A S 3EPA Application for NPDES Permit to Discharge Wastewater
NPDE NEW AND EXISTING PUBLICLY OWNED TREATMENT WORKS
SECTION 1. BASIC APPLICATION INFORMATION FOR ALL APPLICANTS (40 CFR 122.21(j)(1) and (9))
1.1 Facility name
Regional Treatment Plant, Big Bear City
Mailing address (street or P.O. box)
121 Palomino Drive, P.O. Box 517
City or town State ZIP code
S Big Bear City CA 92314
g Contact name (first and last) | Title Phone number Email address
-g John Shimmin Plant Manager (909) 584-4520 JShimmin@BBARWA.org
E Location address (street, route number, or other specific identifier) [ same as mailing address
E 122 Palomino Drive
City or town State ZIP code
Big Bear City CA 92314
1.2 | Is this application for a facility that has yet to commence discharge? The existing facility was issued an NPDES
Yes > See instructions on data submission [] No permitfordischarge to surface water which
, , expired February 1, 2005. The facility is
requwements for new dlschargers. plnnning ||pgrar‘|pe which will nn’rimly r‘h:mgn
1.3 Is applicant different from entity listed under Item 1.1 above? the discharge quality.
Yes [J No= SKIPtoltem 1.4.
Applicant name
Big Bear Area Regional Wastewater Agency
- Applicant address (street or P.O. box)
'% 121 Palomino Drive, P.O. Box 517
§ City or town State ZIP code
= Big Bear City CA 92314
§ Contact name (first and last) | Title Phone number Email address
§ David Lawrence General Manager (909) 584-4521 dlawrence@bbarwa.org
< 14 Is the applicant the facility's owner, operator, or both? (Check only one response.)
] Owner [0  Operator Both
1.5 | To which entity should the NPDES permitting authority send correspondence? (Check only one response.)
" . Facility and applicant
LI Facilty Applicant O (they are one and the same)
1.6 Indicate below any existing environmental permits. (Check all that apply and print or type the corresponding permit

Existing Environmental Permits

number for each.)

Existing Environmental Permits

NPDES (discharges to surface | [[] =~ RCRA (hazardous waste) [ VIC (underground injection
water) [See note below] control)
CA8000344
[ PSD (air emissions) Il Nonattainment program (CAA) | [] NESHAPs (CAA)
[0 Ocean dumping (MPRSA) [0  Dredge orfill (CWA Section Other (specify)
404) WDR: R8-2005-0044
WDR: R7-2021-0023

Note: This NPDES permit for discharge to surface water expired February 1, 2005.

EPA Form 3510-2A (Revised 3-19) Page 1




EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
CA8000344 Big Bear City RTP OMB No. 2040-0004
1.7 Provide the collection system information requested below for the treatment works.  [USCB 2019, from Google]
Municipality Population Co'IIe(l:tlon System Type Ownership Status
Served Served (indicate percentage)
. . 100 % separate sanitary sewer Own Maintain
3 Big Bear City 13,463 0 % combined storm and sanitary sewer | 1 Own O Maintain
§ ¢sb O Unknown O Own O  Maintain
= . . 100 % separate sanitary sewer Own Maintain
'% City of Big Bear | 5,241 0 % combined storm and sanitary sewer | 1 Own O  Maintain
3 Lake O Unknown O Own O Maintain
K _ . 100 % separate sanitary sewer Own Maintain
o San Bernardino | Estimated 650 0 % combined storm and sanitary sewer | 0 Own O  Maintain
e County SA 53-B O Unknown O Own 0 Maintain
8 ) % separate sanitary sewer Own Maintain
:’>,. BBIT\R\:YA rfeg',(l’_rt’,al 0 % combined storm and sanitary sewer | 1 Own O Maintain
3 cotection Tacliities O Unknown 0 Own O  Maintain
5 Total
£ Population 19,354
o
o Served
. Combined Storm and
Separate Sanitary Sewer System Sanitary Sewer
Total percentage of each type of " o
sewer line (in miles) 100 0 7
%‘ 1.8 Is the treatment works located in Indian Country?
§ ] VYes No
g 1.9 | Does the facility discharge to a receiving water that flows through Indian Country?
2 1 Yes No
1.10 | Provide design and actual flow rates in the designated spaces. Design Flow Rate
4.89 mgd
.§ " Annual Average Flow Rates (Actual)
§ £ Two Years Ago Last Year This Year
o
c
% 3 2.22 mgd 196 mgd 1.84 mgd
@ - Maximum Daily Flow Rates (Actual)
a Two Years Ago Last Year This Year
8.39 mgd 456 mgd 3.18 mgd
. 1.11 | Provide the total number of effluent discharge points to waters of the United States by type.
S Total Number of Effluent Discharge Points by Type
a g . Constructed
dE” = Treated Effluent Untreated Effluent TS ST Bypasses Emergency
s > Overflows
S Overflows
(2]
(=] 2 proposed

EPA Form 3510-2A (Revised 3-19)
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EPA Identification Number

NPDES Permit Number
CA8000344

Facility Name
Big Bear City RTP

Form Approved 03/05/19
OMB No. 2040-0004

Outfalls and Other Discharge or Disposal Methods

Outfalls Other Than to Waters of the United States

1.12 | Does the POTW discharge wastewater to basins, ponds, or other surface impoundments that do not have outlets for
discharge to waters of the United States?
Yes [J No=> SKIPtoltem 1.14.
1.13 | Provide the location of each surface impoundment and associated discharge information in the table below.
Surface Impoundment Location and Discharge Data
Average Daily Volume . .
Location Discharged to Surface CETIEIS O [T
(check one)
Impoundment
. . Continuous
Lucerne Valley reservoir (Colorado River 2120000 and
Basin RWB) 1120, gp O Intermittent See Note below
d O  Continuous
9P O  Intermittent
and O  Continuous
O  Intermittent
1.14 | Is wastewater applied to land?
Yes [J No= SKIPtoltem 1.16.
1.15 | Provide the land application site and discharge data requested below.
Land Application Site and Discharge Data
Average Daily Volume IS C)
Location Size 9 A "g d Intermittent
P (check one)
Lucerne Valley, CA-247 and See Note Continuous
Camp Rock Rd 340 acres below 2,120,000 gpd O Intermittent
acres d O Continuous
9% 1 O intermittent
acres d O Continuous
9% 1 O |ntermittent
1.16 | Is effluent transported to another facility for treatment prior to discharge?
O] VYes v No = SKIP to Item 1.21.
1.17 | Describe the means by which the effluent is transported (e.g., tank truck, pipe).
1.18 | Is the effluent transported by a party other than the applicant?
O] Yes [J  No= SKIPtoltem 1.20.
1.19 | Provide information on the transporter below.
Transporter Data
Entity name Mailing address (street or P.O. box)
City or town State ZIP code
Contact name (first and last) Title
Phone number Email address

EPA Form 3510-2A (Revised 3-19)

Note: After treatment upgrades, up to 2.2 MGD of treated effluent will be sent to outfalls and only any
additional flow will be sent to the Lucerne Valley reservoir surface impoundment or land application (permitted
under the WDRs).
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EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
CA8000344 Big Bear City RTP OMB No. 2040-0004
1.20 | In the table below, indicate the name, address, contact information, NPDES number, and average daily flow rate of the
receiving facility.
Receiving Facility Data
3 Facility name Mailing address (street or P.O. box)
=
'§ City or town State ZIP code
[
(&)
8 Contact name (first and last) Title
o
g Phone number Email address
‘© — —
g NPDES number of receiving facility (ifany) 1 None Average daily flow rate mgd
2
= 1.21 | Is the wastewater disposed of in a manner other than those already mentioned in Items 1.14 through 1.21 that do not
b have outlets to waters of the United States (e.g., underground percolation, underground injection)?
g O Yes No = SKIP to Item 1.23.
o
g 1.22 | Provide information in the table below on these other disposal methods.
e Information on Other Disposal Methods
= A
o L] Location of Size of An.nuaI.Average Continuous or Intermittent
° Method . : . . Daily Discharge
= " Disposal Site Disposal Site (check one)
© Description Volume
= acres d O  Continuous
= 9% O ntermittent
© acres d O  Continuous
9% O Intermittent
acres d O  Continuous
9% O Intermittent
1.23 | Do you intend to request or renew one or more of the variances authorized at 40 CFR 122.21(n)? (Check all that apply.
o ® Consult with your NPDES permitting authority to determine what information needs to be submitted and when.)
o
s § O Discharges into marine waters (CWA O Water quality related effluent limitation (CWA Section
§ 5 Section 301(h)) 302(b)(2))
Not applicable
1.24 | Are any operational or maintenance aspects (related to wastewater treatment and effluent quality) of the treatment works
the responsibility of a contractor?
[ VYes No =» SKIP to Section 2.
1.25 | Provide location and contact information for each contractor in addition to a description of the contractor's operational
and maintenance responsibilities.
Contractor Information
Contractor 1 Contractor 2 Contractor 3
= Contractor name
= (company name)
g Mailing address
= (street or P.O. box)
S City, state, and ZIP
s code
e Contact name (first and
[
o last)
Phone number
Email address
Operational and
maintenance
responsibilities of
contractor

EPA Form 3510-2A (Revised 3-19)
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EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19

OMB No. 2040-0004

CA8000344 Big Bear City RTP

SECTION 2. ADDITIONAL INFORMATION (40 CFR 122.21(j)(1) and (2))

3 Outfalls to Waters of the United States
"'._: 2.1 | Does the treatment works have a design flow greater than or equal to 0.1 mgd?
2
§ Yes [J  No=> SKIP to Section 3.
5 2.2 | Provide the treatment works’ current average daily volume of inflow Average Daily Volume of Inflow and Infiltration
= and infiltration. (Difference between wet and dry season
g influent flow between 2016-2021). 598,000 gpd
= Indicate the steps the facility is taking to minimize inflow and infiltration.
©
= Only the 18" and 20" trunk lines and force main pump station are the responsibility of the applicant. Video inspection is
% performed every four years. The most recent inspection identified seven areas that will require maintenance within 5-10
‘E years.
2 2.3 | Have you attached a topographic map to this application that contains all the required information? (See instructions for
o specific requirements.)
s.‘ [}
o=
S Yes O No
g | 24 | Have you attached a process flow diagram or schematic to this application that contains all the required information?
2 c (See instructions for specific requirements.)
_
(S
“a Yes ] No
2.5 | Areimprovements to the facility scheduled?
Yes 1  No = SKIP to Section 3.
- Briefly list and describe the scheduled improvements.
.8
s 1. See the Treatment Process Narrative (Section V).
c
-
=t 2.
E
kS
2 3.
=
©
(1)
S 4.
n
E=]
& 2.6 | Provide scheduled or actual dates of completion for improvements.
£ Scheduled or Actual Dates of Completion for Improvements
£ Affected . . Attainment of
5 Scheduled Begin End Begin )
> Outfalls . . . Operational
g Improvement (st outfall Construction Construction Discharge Level
% (from above) number) (MM/DD/YYYY) (MM/DD/YYYY) | (MM/DD/YYYY) (MM/DDIYYYY)
% 1. 001, 002 06/30/2026 07/01/2026
(%)
S 2
3.
4,
2.7 | Have appropriate permits/clearances concerning other federal/state requirements been obtained? Briefly explain your

response.
[0 VYes No ]  None required or applicable

Explanation:

All required federal permits will be obtained before construction begins.

EPA Form 3510-2A (Revised 3-19) Page 5




EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
OMB No. 2040-0004

CA8000344 Big Bear City RTP

SECTION 3. INFORMATION ON EFFLUENT DISCHARGES (40 CFR 122.21(j)(3) to (5))
3.1 | Provide the following information for each outfall. (Attach additional sheets if you have more than three outfalls.)

Outfall Number _ 001 Outfall Number _002 Outfall Number
State CA CA
[72]
E County San Bernardino San Bernardino
S
o City or town Big Bear City Big Bear City
o
.§ Distance from shore N/A N/A ft.
=%
2 Depth below surface N/A o f N/A o f ft.
(an]
Average daily flow rate 2.2 mgd 0.0714 mgd mgd
Latitude 34° 15 465" N 3¢ 15" 1477 N ° ’ "
Longitude 116° 517 589”7 W |1165 48" 302" W ° ’ i

3.2 | Do any of the outfalls described under Item 3.1 have seasonal or periodic discharges?
O] Yes No = SKIP to Item 3.4.

3.3 | Ifso, provide the following information for each applicable outfall.

Outfall Number Outfall Number Outfall Number

Number of times per year
discharge occurs
Average duration of each
discharge (specify units)

Seasonal or Periodic Discharge Data

Average flow of each
discharge mgd mgd mgd
Months in which discharge
occurs
3.4 | Are any of the outfalls listed under Item 3.1 equipped with a diffuser?
O  Yes No = SKIP to Item 3.6.
2 3.5 | Beriefly describe the diffuser type at each applicable outfall.
= Outfall Number Outfall Number Outfall Number
§
=
=
(an]
5 | 36 Does the treatment works discharge or plan to discharge wastewater to waters of the United States from one or more
g S ' discharge points?
- @
S S Yes L1 No = SKIP to Section 6.

EPA Form 3510-2A (Revised 3-19) Page 6



EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
CA8000344 Big Bear City RTP OMB No. 2040-0004
3.7 | Provide the receiving water and related information (if known) for each outfall.
Outfall Number 001 Outfall Number 002 Outfall Number
Receiving water name Stanfield Marsh Shay Pond
[See Note below]
Name of watershed, river, )
g or stream system Big Bear Lake Shay Creek
=3 U.S. Soil Conservation
2 Service 14-digit watershed 341429116583101 N/A
a code
2 Name of state
(1]
i management/river basin N/A N/A
£ U.S. Geological Survey
K 8-digit hydrologic N/A N/A
o cataloging unit code
Critical low flow (acute) N/A cfs N/A cfs cfs
Critical low flow (chronic) N/A cfs N/A cfs cfs
Total hardness at critical mg/L of mg/L of mg/L of
80 [
low flow 157 CaCos 180 (tvalee)l cacos CaCO0s
3.8 | Provide the following information describing the treatment provided for discharges from each outfall.
Outfall Number 001 Outfall Number 002 Outfall Number
Highest Level of Primary Primary O Primary
Treatment (check all that O Equivalent to O Equivalent to O Equivalent to
apply per outfall) secondary secondary secondary
Secondary Secondary O Secondary
Advanced Advanced O Advanced
Other (specify) Other (specify) O Other (specify)

Treatment Description

Tertiary, NDN, RO

Tertiary, NDN, RO

Design Removal Rates by
Outfall

Anticipated values for the

proposed treatment level:

BODs or CBODs 99 % 99 % %
TSS 99 % 99 % %
I Not applicable [J Not applicable [ Not applicable
Phosphorus 99 % 99 % %
[ Not applicable [J Not applicable I Not applicable
Nitrogen 98 % 98 % %
Other (specify) I Not applicable [J Not applicable I Not applicable

Total dissolved solids

8 %

88 %

%

Note: The status of Shay Pond as a water of the U.S. has yet to be determined.

EPA Form 3510-2A (Revised 3-19)
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EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19

OMB No. 2040-0004

CA8000344 Big Bear City RTP
3.9 | Describe the type of disinfection used for the effluent from each outfall in the table below. If disinfection varies by
season, describe below.
©
(Y]
£
=
S
s Outfall Number 001 Outfall Number 002 Outfall Number
= —
§ Disinfection type Ultraviolet light Ultraviolet light
(<]
(=]
:,':: Seasons used Al Al
E
@ . .
2 Dechlorination used? Not applicable Not applicable [J  Not applicable
[ Yes [ VYes [d Yes
L1 No 0 No O No
3.10 | Have you completed monitoring for all Table A parameters and attached the results to the application package?
Yes [Secondary effluent monitoring] O No
3.11 | Have you conducted any WET tests during the 4.5 years prior to the date of the application on any of the facility’s
discharges or on any receiving water near the discharge points?
O] Yes No = SKIP to Item 3.13.
3.12 | Indicate the number of acute and chronic WET tests conducted since the last permit reissuance of the facility’s
discharges by outfall number or of the receiving water near the discharge points.
Outfall Number Outfall Number Outfall Number
Acute Chronic Acute Chronic Acute Chronic
Number of tests of discharge
water
Number of tests of receiving
water
3.13 | Does the treatment works have a design flow greater than or equal to 0.1 mgd?
< Yes [J  No=> SKIPtoltem 3.16.
a 3.14 | Does the POTW use chlorine for disinfection, use chlorine elsewhere in the treatment process, or otherwise have
2 reasonable potential to discharge chlorine in its effluent?
? [0 Yes = Complete Table B, including chlorine. No =» Complete Table B, omitting chlorine.
'—
= 3.15 | Have you completed monitoring for all applicable Table B pollutants and attached the results to this application
s package?
i Yes [Secondary effluent monitoring] O No
3.16 | Does one or more of the following conditions apply?
o The facility has a design flow greater than or equal to 1 mgd.
e The POTW has an approved pretreatment program or is required to develop such a program.
o  The NPDES permitting authority has informed the POTW that it must sample for the parameters in Table C, must
sample other additional parameters (Table D), or submit the results of WET tests for acute or chronic toxicity for
each of its discharge outfalls (Table E).
Yes =» Complete Tables C, D, and E as .
applicable. [J  No=> SKIP to Section 4.
3.17 | Have you completed monitoring for all applicable Table C pollutants and attached the results to this application
package?
Yes 0 No
3.18 | Have you completed monitoring for all applicable Table D pollutants required by your NPDES permitting authority and
attached the results to this application package?
No additional sampling required by NPDES
Yes O permitting authority.

EPA Form 3510-2A (Revised 3-19) Page 8




EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19

CA8000344 Big Bear City RTP OMB No. 2040-0004

3.19 | Has the POTW conducted either (1) minimum of four quarterly WET tests for one year preceding this permit application
or (2) at least four annual WET tests in the past 4.5 years?
No =» Complete tests and Table E and SKIP to
L Yes ltem 3.26.
3.20 | Have you previously submitted the results of the above tests to your NPDES permitting authority?
No =» Provide results in Table E and SKIP to
LI ves ltem 3.26.
3.21 | Indicate the dates the data were submitted to your NPDES permitting authority and provide a summary of the results.
Date(s) Submitted
(MMIDDIYYYY) Summary of Results
The existing secondary treatment process would not provide valid results.
= The required four quarterly WET tests will be performed once the
g treatment plant upgrades are complete.
S
=
8
S 3.22 | Regardless of how you provided your WET testing data to the NPDES permitting authority, did any of the tests result in
S toxicity?
£ O Yes 1  No=> SKIPto ltem 3.26.
§ 3.23 | Describe the cause(s) of the toxicity:
5
=3
b=
i
3.24 | Has the treatment works conducted a toxicity reduction evaluation?
I Yes [0 No=> SKIPto ltem 3.26.
3.25 | Provide details of any toxicity reduction evaluations conducted.
3.26 | Have you completed Table E for all applicable outfalls and attached the results to the application package?

Not applicable because previously submitted

[Yes [See note below] information to the NPDES permitting authority.

SECTION 4. INDUSTRIAL DISCHARGES AND HAZARDOUS WASTES (40 CFR 122.21(j)(6) and (7))

4.1 | Does the POTW receive discharges from SIUs or NSCIUs?
O Yes No = SKIP to Item 4.7.

§ 4.2 | Indicate the number of SIUs and NSCIUs that discharge to the POTW.
§ Number of SlUs Number of NSCIUs
(2]
3
g 4.3 | Does the POTW have an approved pretreatment program?
N
= L] Yes O No
% 4.4 | Have you submitted either of the following to the NPDES permitting authority that contains information substantially
2 identical to that required in Table F: (1) a pretreatment program annual report submitted within one year of the
g application or (2) a pretreatment program?
L=
2 I VYes [0 No=> SKIPtoltem 4.6.
a
s 4.5 | Identify the title and date of the annual report or pretreatment program referenced in Item 4.4. SKIP to ltem 4.7.
B
2
- 4.6 | Have you completed and attached Table F to this application package?

[0 Yes 0 No

EPA Form 3510-2A (Revised 3-19)

Note: The treatment process will be upgraded prior to commencement of discharge.
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EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
CA8000344 Big Bear City RTP OMB No. 2040-0004

4.7 | Does the POTW receive, or has it been notified that it will receive, by truck, rail, or dedicated pipe, any wastes that are
regulated as RCRA hazardous wastes pursuant to 40 CFR 2617

[0 Yes No = SKIP to ltem 4.9.

4.8 | If yes, provide the following information:

4.9 | Does the POTW receive, or has it been notified that it will receive, wastewaters that originate from remedial activities,
including those undertaken pursuant to CERCLA and Sections 3004(7) or 3008(h) of RCRA?

[0 VYes No = SKIP to Section 5.

410 | Does the POTW receive (or expect to receive) less than 15 kilograms per month of non-acute hazardous wastes as
specified in 40 CFR 261.30(d) and 261.33(e)?

[0  Yes = SKIP to Section 5. O No

411 | Have you reported the following information in an attachment to this application: identification and description of the
site(s) or facility(ies) at which the wastewater originates; the identities of the wastewater’s hazardous constituents; and
the extent of treatment, if any, the wastewater receives or will receive before entering the POTW?

[0 Yes O No

SECTION 5. COMBINED SEWER OVERFLOWS (40 CFR 122.21(j)(8))

5.1 | Does the treatment works have a combined sewer system?

Annual
Hazardous Waste Waste Transport Method Amount of Units
Number (check all that apply) Waste
Received
O Truck 0 Rail
g O Dedicated pipe [J Other (specify)
=
o
(&)
3 O Truck O Rail
é O Dedicated pipe [ Other (specify)
(2]
=
o
B
5 O Truck 0 Rai
§ O Dedicated pipe [ Other (specify)
&
[72]
S
2
b
2
s
@
=]
E=]
£

g 1 VYes No = SKIP to Section 6.

% 5.2 | Have you attached a CSO system map to this application? (See instructions for map requirements.)

% [0 VYes [0 No

§ 5.3 | Have you attached a CSO system diagram to this application? (See instructions for diagram requirements.)
3 ] Yes O nNo

EPA Form 3510-2A (Revised 3-19) Page 10



EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
CA8000344 Big Bear City RTP OMB No. 2040-0004
5.4 | For each CSO outfall, provide the following information. (Attach additional sheets as necessary.)
CSO Outfall Number CSO Outfall Number CSO Outfall Number
- City or town
=]
= State and ZIP code
@
a County
g Latitude ° ’ ! ° ’ ” °
o H o ’ ” o ’ ” o ’ ”
& Longitude
Distance from shore ft. ft. ft.
Depth below surface ft. ft. ft.
5.5 | Did the POTW monitor any of the following items in the past year for its CSO outfalls?
CSO Outfall Number CSO Outfall Number CSO Outfall Number
Rainfall O Yes OINo O Yes CINo O Yes I No
[=2]
=
S8 CSO flow volume 0 Yes LINo 0 Yes LINo L1 Yes LI No
=
o CSO pollutant
§ concentrations O Yes I No O Yes OINo [ Yes I No
n
— Receiving water quality I Yes [INo I Yes [INo 1 Yes [INo
CSO frequency [ Yes [INo [ Yes [INo 1 Yes [INo
Number of storm events O Yes CINo O Yes OINo [ Yes I No
5.6 | Provide the following information for each of your CSO outfalls.
CSO Outfall Number CSO Outfall Number CSO Outfall Number
S .
& Number of CSO events in events events events
B the past year
[
o
£ Average duration per hours hours hours
‘% event [J Actual or [ Estimated [ Actual or [ Estimated [ Actual or [ Estimated
>
T - - -
3 Average volume per event million gallons million gallons million gallons
o [ Actual or [1 Estimated [ Actual or [ Estimated [ Actual or [ Estimated

Minimum rainfall causing

inches of rainfall

a CSO event in last year

O Actual or (I Estimated

inches of rainfall
[ Actual or (0 Estimated

inches of rainfall
[ Actual or (J Estimated

EPA Form 3510-2A (Revised 3-19)
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EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
CA8000344 Big Bear City RTP OMB No. 2040-0004

5.7 | Provide the information in the table below fo; each of your CSO outfalls.
CSO Outfall Number | CSO Qutfall Number__ | CSO Outfall Number

Receiving water name

Name of watershed/
stream system

U.S. Soil Conservation O Unknown [J Unknown O Unknown
Service 14-digit
watershed code
(if known)
Name of state
management/river basin _

U.S. Geological Survey O Unknown I Unknown 0O Unknown
8-Digit Hydrologic Unit
Code (if known)
Description of known
water quality impacts on
receiving stream by CSO
(see instructions for
examples

SECTION 6. CHECKLIST AND CERTIFICATION STATEMENT (40 CFR 122.22(a) and (d))

6.1 | In Column 1 below, mark the sections of Form 2A that you have completed and are submitting with your application. For
each section, specify in Column 2 any attachments that you are enclosing to alert the permitting authority. Note that not
all applicants are required to provide attachments.

CSO0 Receiving Waters

6.2 | Certification Statement

Column 1 Column 2 ) i
Section 1: Basic Application : -
Information for All Applicants [ wi variance request(s) [0 w additional attachments
Section 2: Additional w/ topographic map w/ process flow diagram
Information w/ additional attachments
w/ Table A w/ Table D
Section 3: Information on
k= Effluent Discharges W) Tetle B [0 wTableE
g wi Table C [ w additional attachments
D 3 7
;. Section 4: Industrial [0 wi SIUand NSCIU attachments [0 wTableF
«n [0 Discharges and Hazardous -
S Waslas [0 w additional attachments
E O Section 5: Combined Sewer O wCSOmap [0 w/ additional attachments
§ Overflows [0 w/ CSO system diagram
o Section 6; Checklist and
E Certification Statement ] wiattachments
(7]
2
[X3
£
o

| certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed fo assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. | am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.

Name (print or type first and last name) Official title
David Lawrence General Manager
Signature Date signed

Mﬂh‘ 2128/2021

EPA Form 3510-2A (Revised 3-19) Page 12




EPA Identification Number NPDES Permit Number Facility Name Outfall Number Form Approved 03/05/19
CA8000344 Big Bear City RTP Current secondary OMB No. 2040-0004
TABLE A. EFFLUENT PARAMETERS FOR ALL POTWS
Sollutant Maximum Daily Discharge Average Daily Discharge — Analytical ML or MDL
Value Units Value Units umber o Method! (include units)
Samples
Biochemical oxygen demand WL
BODs or 0 CBODs 36 mg/L 8.5 mg/L 301 SM 52108 2 E‘ MDL
(report one)
Fecal coliform 24,000 MPN/100mL ND MPN/100mL 2 sM 9221 1800 ol
Flow rate 8.4 MGD . MGD
pH (minimum) 6.9 ]
pH (maximum) 8.5 ]
Temperature (winter) 16.0 C
Temperature (summer) 21.5 C
Total suspended solids (TSS) |44 mg/L

1 Sampling shall be conducted according to sufficiently sensitive test procedures (i.e., methods) approved under 40 CFR 136 for the analysis of pollutants or pollutant parameters or
required under 40 CFR chapter |, subchapter N or O. See instructions and 40 CFR 122.21(e)(3).

Note: Samples were collected from the currently existing facility which produces undisinfected secondary effluent, currently sent to land application

under the WDRs. Future effluent discharged to surface water will be treated to tertiary levels followed by 100% reverse osmosis and UV disinfection
after treatment plant upgrades.
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EPA Identification Number NPDES Permit Number Facility Name Outfall Number Form Approved 03/05/19
OMB No. 2040-0004

CA8000344 Big Bear City RTP Current secondary
TABLE B. EFFLUENT PARAMETERS FOR ALL POTWS WITH A FLOW EQUAL TO OR GREATER THAN 0.1 MGD
ollutant Maximum Daily Discharge Average Daily Discharge — Analytical ML or MDL
Value Units Value Units umoer o Method" (include units)
Samples

. ML
Ammonia (as N) 22 mg/L 3.2 mg/L 24 (from 2019) EPA 350.1 0.6 O mDL

Chlorine 0 oML
(total residual, TRC)? O MDL
Dissolved oxygen 7.3 mg/L 4.8 mg/L 12 g MBL
Nitrate/nitrite 9.3 mg/L 1.9 mg/L 25 [from 2019] EPA 300.0 0.4 mlﬁl_
Kjeldahl nitrogen 23 mg/L 4.4 mg/L 24 (from 2019) EPA351.2 1 MBL
Oil and grease 4.1 mg/L - mg/L 1 EPA 1664B 2.1 MEL
Phosphorus 14.7 mg/L 2.1 mg/L 83 SM 4500 PE 0.013 MLDL
Total dissolved solids 520 mg/L 442 mg/L 70 SM 2540C 5 MLDL

1 Sampling shall be conducted according to sufficiently sensitive test procedures (i.e., methods) approved under 40 CFR 136 for the analysis of pollutants or pollutant parameters or
required under 40 CFR chapter |, subchapter N or O. See instructions and 40 CFR 122.21(e)(3).

2Facilities that do not use chlorine for disinfection, do not use chlorine elsewhere in the treatment process, and have no reasonable potential to discharge chlorine in their effluent are not
required to report data for chlorine.

Note: Samples were collected from the currently existing facility which produces undisinfected secondary effluent, currently sent to land application
under the WDRs. Future effluent discharged to surface water will be treated to tertiary levels followed by 100% reverse osmosis and UV disinfection
after treatment plant upgrades.
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Big Bear City Regional Treatment Plant
Form 2A Table C, Secondary Effluent

Maximum Daily Discharge Average Daily Discharge Number of

Pollutant Value Units Value Units samples Analytical Method MDL RL
Metals, Cyanide, and Dioxin
Antimony, Total 0.23 Mg/l ID pg/L 8 EPA 200.8 0.14 6
Arsenic, Total 0.73 Mg/l ID Mg/l 8 EPA 200.8 0.4 2
Beryllium, Total ND pg/L ND Mg/l 8 EPA 200.8 0.2 1
Cadmium, Total ND pg/L ND pg/L 8 EPA 200.8 0.11 1
Chromium (IIl) 26 pg/L ID pg/L 6 Calculated
Chromium (VI) ND pg/L ND pg/L 8 EPA 218.6 0.14 1
Chromium (total) 0.89 pg/L ID pg/L 2 EPA 200.8 0.21 10
Copper, Total J14 Mg/l ID Mg/l 8 EPA 200.7 6.5 50
Lead, Total J1.8 pg/L ID pg/L 8 EPA 200.8 0.51 5
EPA 245.1/
Mercury, Total 0.00076 pg/L ND pg/L 8 EPA 1631E 0.15 0.0005-0.2
Nickel, Total 6.3 pa/L ID pg/L 8 EPA 200.8 0.52 10
Selenium, Total J27 Mg/l ID Mg/l 8 EPA 200.8 0.95 5
Silver, Total 0.3 pg/L ID Mg/l 8 EPA 200.8 0.3 10
Thallium, Total ND pa/L ND Mg/l 8 EPA 200.8 0.18 1
Zinc, Total 120.0 pg/L 80.2 pg/L 8 EPA 200.7 15 50
Cyanide, Total (as CN) 2.7 pa/L 24 pa/L 2 SM4500-CNE 1.2 5
Asbestos 20 MFL 20 MFL 1 EPA 100.2 0.5 50
TCDD Equivalence (TEQ) ND pg/L ND pg/L 1 EPA 1613B 5
Volatile Organic Compounds
Acrolein ND pg/L ND Mg/l 6 EPA 624.1 1.2 2
Acrylonitrile ND pg/L ND pg/L 6 EPA 624.1 0.6 2
Benzene ND Mg/l ND Mg/l 6 EPA 624.1 0.096 0.5
Bromoform ND Mg/l ND Mg/l 6 EPA 624.1 0.072 0.5
Carbon Tetrachloride ND Mg/l ND Mg/l 6 EPA 624.1 0.1 0.5
Chlorobenzene ND Mg/l ND Mg/l 6 EPA 624.1 0.088 0.5
Dibromochloromethane ND Mg/l ND Mg/l 6 EPA 624.1 0.052 0.5
Chloroethane ND Mg/l ND Mg/l 6 EPA 624.1 0.18 0.5
2-Chloroethylvinyl Ether ND pg/L ND Mg/l 6 EPA 624.1 0.72 1
Chloroform ND pg/L ND pg/L 6 EPA 624.1 0.079 0.5
Bromodichloromethane ND pg/L ND Mg/l 6 EPA 624.1 0.058 0.5
1,1-Dichloroethane ND pa/L ND pg/L 6 EPA 624.1 0.08 0.5
1,2-Dichloroethane ND Mg/l ND Mg/l 6 EPA 624.1 0.06 0.5
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Big Bear City Regional Treatment Plant

Form 2A Table C, Secondary Effluent

Maximum Daily Discharge Average Daily Discharge Number of
Pollutant Value Units Value Units samples Analytical Method MDL RL
1,1-Dichloroethylene ND Mg/l ND pg/L 6 EPA 624.1 0.12 0.5
1,2-Dichloropropane ND Mg/l ND Mg/l 6 EPA 624.1 0.066 0.5
1,3-Dichloropropylene ND Mg/l ND Mg/l 6 EPA 624.1 0.11 0.5
Ethylbenzene ND pa/L ND pa/L 6 EPA 624.1 0.098 2
Bromomethane ND Mg/l ND Mg/l 6 EPA 624.1 0.19 0.5
Chloromethane ND Mg/l ND pg/L 6 EPA 624.1 0.19 2
Methylene Chloride ND pg/L ND pg/L 6 EPA 624.1 0.076 2
1,1,2,2-Tetrachloroethane ND Mg/l ND Mg/l 6 EPA 624.1 0.11 0.5
Tetrachloroethene ND Mg/l ND Mg/l 6 EPA 624.1 0.1 0.5
Toluene ND Mg/l ND Mg/l 6 EPA 624.1 0.07 2
trans-1,2-Dichloroethene ND Mg/l ND Mg/l 6 EPA 624.1 0.1 1
1,1,1-Trichloroethane ND Mg/l ND Mg/l 6 EPA 624.1 0.06 0.5
1,1,2-Trichloroethane ND pg/L ND pg/L 6 EPA 624.1 0.068 0.5
Trichloroethene ND Mg/l ND Mg/l 6 EPA 624.1 0.082 2
Vinyl Chloride ND pg/L ND pg/L 6 EPA 624.1 0.12 0.5
Acid-Extractable Compounds
2-Chlorophenol ND Mg/l ND Mg/l 6 EPA 625 2.7 10
2,4-Dichlorophenol ND Mg/l ND Mg/l 6 EPA 625 3.5 5
2,4-Dimethylphenol ND pg/L ND pg/L 6 EPA 625 3 10
4,6-Dinitro-2-methylphenol ND Mg/l ND pg/L 6 EPA 625 3.7 50
2,4-Dinitrophenol ND pg/L ND pg/L 6 EPA 625 2.6 25
2-Nitrophenol ND Mg/l ND Mg/l 6 EPA 625 2.5 50
4-Nitrophenol ND pg/L ND pg/L 6 EPA 625 2.8 50
4-Chloro-3-methylphenol ND Mg/l ND pg/L 6 EPA 625 3.4 25
Pentachlorophenol ND Mg/l ND Mg/l 6 EPA 625 4.9 25
Phenol, Single Compound ND pg/L ND Mg/l 6 EPA 625 2.5 5
2,4,6-Trichlorophenol ND Mg/l ND Mg/l 6 EPA 625 3.6 50
Base-Neutral Compounds
Acenaphthene ND Mg/l ND Mg/l 1 EPA 610 0.27 0.5
Acenaphthylene ND Mg/l ND Mg/l 1 EPA 610 0.011 0.2
Anthracene ND Mg/l ND Mg/l 1 EPA 610 0.029 0.2
Benzidine ND pg/L ND Mg/l 1 EPA 625 2.5 25
Benzo(a)anthracene ND Mg/l ND Mg/l 1 EPA 610 0.023 0.2

Form 2A Table C
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Big Bear City Regional Treatment Plant

Form 2A Table C, Secondary Effluent

Maximum Daily Discharge Average Daily Discharge Number of

Pollutant Value Units Value Units samples Analytical Method MDL RL
Benzo(a)pyrene ND Mg/l ND Mg/l 1 EPA 610 0.03 0.1
Benzo(b)fluoranthene ND pa/L ND pg/L 1 EPA 610 0.03 0.5
Benzo(ghi)perylene ND Mg/l ND Mg/l 1 EPA 610 0.029 0.2
Benzo(k)fluoranthene ND pa/L ND pg/L 1 EPA 610 0.029 0.2
Bis (2-Chloroethoxy) Methane ND Mg/l ND Mg/l 1 EPA 625 2.8 25
Bis (2-Chloroethyl) Ether ND pa/L ND pa/L 1 EPA 625 2.5 5
Bis (2-Chloroisopropyl) Ether ND Mg/l ND Mg/l 1 EPA 625 2.5 50
Bis (2-Ethylhexyl) Phthalate ND pa/L ND pa/L 1 EPA 625 3.3 7.5
4-Bromophenyl Phenyl Ether ND Mg/l ND Mg/l 1 EPA 625 2.5 50
Butylbenzyl Phthalate ND pa/L ND pg/L 1 EPA 625 6 50
2-Chloronaphthalene ND Mg/l ND Mg/l 1 EPA 625 2.5 50
4-Chlorophenyl Phenyl Ether ND pa/L ND pg/L 1 EPA 625 2.5 25
Chrysene ND pg/L ND pg/L 1 EPA 610 0.028 0.2
Dibenzo(a,h)anthracene ND pg/L ND pg/L 1 EPA 610 0.027 0.1
1,2-Dichlorobenzene ND Mg/l ND Mg/l 1 EPA 624.1 0.059 0.5
1,3-Dichlorobenzene ND pa/L ND Mg/l 1 EPA 624.1 0.077 2
1,4-Dichlorobenzene ND Mg/l ND Mg/l 1 EPA 624.1 0.26 0.5
3,3-Dichlorobenzidine ND Mg/l ND Mg/l 1 EPA 625 2.5 25
Diethyl Phthalate ND pg/L ND pg/L 1 EPA 625 27 10
Dimethyl Phthalate ND Mg/l ND pg/L 1 EPA 625 5.5 10
Di-n-butyl Phthalate ND pg/L ND pg/L 1 EPA 625 3.7 50
2,4-Dinitrotoluene ND Mg/l ND Mg/l 1 EPA 625 3 25
2,6-Dinitrotoluene ND pg/L ND pg/L 1 EPA 625 3.9 25
Di-n-octyl Phthalate ND pa/L ND pg/L 1 EPA 625 3.6 50
1,2-Diphenylhydrazine ND pg/L ND pg/L 1 EPA 625 25 5
Fluoranthene ND Mg/l ND Mg/l 1 EPA 610 0.033 0.2
Fluorene ND pg/L ND pg/L 1 EPA 610 0.15 0.2
Hexachlorobenzene ND pa/L ND pg/L 1 EPA 625 2.5 5
Hexachlorobutadiene ND Mg/l ND Mg/l 1 EPA 624.1 0.13 1
Hexachlorocyclopentadiene ND pa/L ND Mg/l 1 EPA 625 2.5 25
Hexachloroethane ND Mg/l ND Mg/l 1 EPA 625 2.5 5
Indeno (1,2,3-cd) Pyrene ND Mg/l ND pg/L 1 EPA 610 0.035 0.05
Isophorone ND Mg/l ND Mg/l 1 EPA 625 2.8 5

Form 2A Table C
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Big Bear City Regional Treatment Plant

Form 2A Table C, Secondary Effluent

Maximum Daily Discharge Average Daily Discharge Number of

Pollutant Value Units Value Units samples Analytical Method MDL RL
Naphthalene ND pg/L ND pg/L 1 EPA 625 0.018 0.2
Nitrobenzene ND Mg/l ND Mg/l 1 EPA 625 2.6 50
N-Nitrosodimethylamine ND Mg/l ND Mg/l 1 EPA 625 2.5 25
N-Nitrosodi-n-Propylamine ND Mg/l ND Mg/l 1 EPA 625 2.5 25
N-Nitrosodiphenylamine ND Mg/l ND Mg/l 1 EPA 625 3.6 5

Phenanthrene ND Mg/l ND Mg/l 1 EPA 610 0.012 0.2
Pyrene ND pg/L ND pg/L 1 EPA 610 0.04 0.2
1,2,4-Trichlorobenzene ND Mg/l ND Mg/l 1 EPA 624.1 0.79 5

Notes:

The secondary effluent dataset extends from June 2017 through November 2021.

Discharge to surface water will not commence until treatment plant upgrades are complete (estimated July 2026). Therefore, these data are
not representative of future tertiary quality.
ND = All data were undetected below the MDL.

J = The result is estimated above the MDL and below the RL.
ID = There were insufficient detected data for calculating an average.

Form 2A Table C
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Big Bear City Regional Treatment Plant
Form 2A Table D Additional, Secondary Effluent

Maximum Daily Discharge Average Daily Discharge

Number of Analytical

Pollutant Value Units Value Units samples Method MDL RL
Aldrin ND pg/L ND pg/L 1 EPA 608 0.0078 0.025
alpha-BHC ND Mg/l ND Mg/l 1 EPA 608 0.0082 0.05
beta-BHC ND ug/L ND pg/L 1 EPA 608 0.0088 0.025
gamma-BHC ND Mg/l ND Mg/l 1 EPA 608 0.0072 0.1
delta-BHC ND pg/L ND pg/L 1 EPA 608 0.0068 0.025
Chlordane ND Mg/l ND pg/L 1 EPA608 0.17 0.5
4,4-DDT ND ug/L ND pg/L 1 EPA 608 0.0052 0.05
4,4-DDE ND Mg/l ND Mg/l 1 EPA 608 0.01 0.25
4,4-DDD ND pg/L ND pg/L 1 EPA 608 0.05 0.25
Dieldrin ND Mg/l ND Mg/l 1 EPA 608 0.0092 0.05
Endosulfan | ND pg/L ND pg/L 1 EPA 608 0.0084 0.1
Endosulfan II ND Mg/l ND Mg/l 1 EPA 608 0.0046 0.05
Endosulfan Sulfate ND pg/L ND pg/L 1 EPA 608 0.012 0.25
Endrin ND Mg/l ND Mg/l 1 EPA 608 0.0096 0.05
Endrin Aldehyde ND pg/L ND pg/L 1 EPA 608 0.01 0.05
Heptachlor ND Mg/l ND pg/L 1 EPA 608 0.0088 0.05
Heptachlor Epoxide ND Mg/l ND Mg/l 1 EPA 608 0.0076 0.05
PCB-1016 ND Mg/l ND Mg/l 1 EPA 608 2.5 2.5
PCB-1221 ND pg/L ND Mg/l 1 EPA 608 2.5 25
PCB-1232 ND Mg/l ND Mg/l 1 EPA 608 2.5 2.5
PCB-1242 ND pg/L ND Mg/l 1 EPA 608 2.5 25
PCB-1248 ND Mg/l ND Mg/l 1 EPA608 2.5 2.5
PCB-1254 ND pg/L ND pg/L 1 EPA 608 2.5 25
PCB-1260 ND Mg/l ND Mg/l 1 EPAG08 2.5 2.5
Toxaphene ND Mg/l ND ug/L 1 EPA 608 0.26 2.5
Aluminum (Al) 250 Mg/l 180 Mg/l 2 EPA 200.7 14 50
Barium (Ba) 46 pg/L 46 pg/L 1 EPA 200.7 12 100
Iron (Fe) 150 Mg/l 150 Mg/l 1 EPA 200.7 14 100
Iron (Fe) Dissolved J 22 pg/L 22 pg/L 1 EPA 200.7 14 100
Manganese (Mn) 21 pg/L 21 pg/L 1 EPA 200.7 0.8 20
Manganese (Mn) Dissolved ND Mg/l ND Mg/l 1 EPA 200.7 0.8 20
Chloride 87 mg/L 56 mg/L 144 EPA 300.0 1
Fluoride (F) 0.52 mg/L 0.41 mg/L 2 EPA 300.0 0.026 0.1
Nitrate as N 1.3 mg/L 0.89 mg/L 2 EPA 300.0 0.12 0.4

Form 2A Table D
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Big Bear City Regional Treatment Plant

Form 2A Table D Additional, Secondary Effluent

Maximum Daily Discharge Average Daily Discharge

Number of Analytical

Pollutant Value Units Value Units samples Method MDL RL
NO2+NO3 as N 9.3 mg/L 1.9 mg/L 25 Calculation 0.4
Nitrite as N ND mg/L ND mg/L 1 EPA 300.0 0.17 04
Sulfate 48 mg/L 40 mg/L 131 EPA 300.0 0.5
MBAS 0.14 mg/L 0.14 mg/L 2 SM 5540C 0.047 0.1
Methyl tert-Butyl Ether ND pg/L ND ug/L 1 EPA 624 0.069 3
Styrene ND pg/L ND pa/L 1 EPA 624 0.059 0.5
Xylenes ND pg/L ND pg/L 1 EPA 624 0.26 0.5
Total Trihalomethanes (TTHM) ND Mg/l ND Mg/l 1 EPA 624 0.22 0.5
Sodium (Na) 89 mg/L 60 mg/L 24 EPA 200.7 1
Boron (B) 270 Mg/l 265 Mg/l 2 EPA 200.7 32 100
Notes:

The secondary effluent dataset extends from June 2017 through November 2021.

Discharge to surface water will not commence until treatment plant upgrades are complete (estimated July 2026). Therefore, these data are
not representative of future tertiary quality.

ND = All data were undetected below the MDL.

J = The result is estimated above the MDL and below the RL.

Form 2A Table D
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I1l. NPDES Form 28 - Biosolids

Part 2, Section 1 — General Information

Part 2, Section 2 — Generation of Sewage Sludge
Part 2, Section 3 — Land Application (not applicable)
Part 2, Section 4 — Surface Disposal (not applicable)

Part 2, Section 5 — Incineration (not applicable)



EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
CA8000344 Big Bear City RTP OMB No. 2040-0004

PART 2 PERMIT APPLICATION INFORMATION (40 CFR 122.21(q))

Complete this part if you have an effective NPDES permit or have been directed by the NPDES permitting authority to submit a full
permit application. In other words, complete this part if your facility has, or is applying for, an NPDES permit.

Part 2 is divided into five sections. Section 1 pertains to all applicants. The applicability of Sections 2 to 5 depends on your facility’s
sewage sludge use or disposal practices. See the instructions to determine which sections you are required to complete.

PART 2, SECTION 1. GENERAL INFORMATION (40 CFR 122.21(q)(1 7) AND (q)(13))

All Part 2 applicants must complete this section.
Facility Information

1.1 | Facility name
Regional Treatment Plant, Big Bear City

Mailing address (street or P.O. box)
121 Palomino Drive, P.O. Box 517

City or town State ZIP code Phone number
Big Bear City CA 92314 (909) 584-4520
Contact name (first and last) Title Email address
John Shimmin Plant Manager JShimmin@BBARWA.org
Location address (street, route number, or other specific identifier) [0 Same as mailing address
122 Palomino Drive
City or town State ZIP code
Big Bear City CA 92314
1.2 | Isthis facility a Class | sludge management facility?
1 VYes No
S 1.3 | Facility Design Flow Rate 4.89 million gallons per day (mgd)
e 14 | Total Population Served 19,354
= 1.5 | Ownership Status
g [ public—federal [ public—state Other public (specify) Municipal
§ O private [ other (specify)

Applicant Information
1.6 | Is applicant different from entity listed under Item 1.1 above?
Yes O No =>SKIP to Item 1.8 (Part 2, Section 1).

1.7 | Applicant name
Big Bear Area Regional Wastewater Agency

Applicant mailing address (street or P.O. box)
121 Palomino Drive, P.O. Box 517

City or town State ZIP code

Big Bear City CA 92314

Contact name (firstand last) | Title Phone number Email address

David Lawrence General Manager (909) 584-4521 dlawrence@bbarwa.org
1.8 | Is the applicant the facility's owner, operator, or both? (Check only one response.)

[0  Operator [0  Owner Both
1.9 | To which entity should the NPDES permitting authority send correspondence? (Check only one response.)

m Facility Applicant m Facility and applicant

(they are one and the same)

EPA Form 3510-2S (Revised 3-19) Page 7



EPA Identifica

tion Number NPDES Permit Number Facility Name Form Approved 03/05/19
OMB No. 2040-0004

CA8000344 Big Bear City RTP
1.10 | Facility's NPDES permit number See Note below
Check here if you do not have an NPDES permit but are otherwise required
L' 4§ submit Part 2 of Form 25. CAB000344
1.11 | Indicate all other federal, state, and local permits or construction approvals received or applied for that regulate this
facility’s sewage sludge management practices below.
J RCRA (hazardous wastes) [ Nonattainment program (CAA) ] NESHAPs (CAA)
O psp (air emissions) O Dredge or fill (CWA Section O other (specify)
404)
O ocean dumping (MPRSA) O uic (underground injection of
fluids)
Indian Country
1.12 | Does any generation, treatment, storage, application to land, or disposal of sewage sludge from this facility occur in
Indian Country?
O Yes No =» SKIP to Item 1.14 (Part 2, Section 1)
below.
1.13 | Provide a description of the generation, treatment, storage, land application, or disposal of sewage sludge that
occurs.
Topographic Map
1.14 | Have you attached a topographic map containing all required information to this application? (See instructions for
specific requirements.)
Yes 0 No
Line Drawing
1.15 | Have you attached a line drawing and/or a narrative description that identifies all sewage sludge practices that will be

employed during the term of the permit containing all the required information to this application? (See instructions for
specific requirements.)

Yes 0 No

Contractor Information

1.16

Do contractors have any operational or maintenance responsibilities related to sewage sludge generation, treatment,
use, or disposal at the facility?
Yes | E;o;v) SKIP to Item 1.18 (Part 2, Section 1)

1.17

Provide the following information for each contractor.
[J  Check here if you have attached additional sheets to the application package.

Contractor 1 Contractor 2 Contractor 3
Contractor company name Ag Tech LLC Synagro West, LLC
Mailing address (street or 3895 W. County 19th St 14479 Cougar Road
P.0. box)
City, state, and ZIP code Somerton, AZ 85350 Helendale, CA 92342
Contact name (first and last) Cal Mullenix Jamie Little
Telephone number (602) 377-7250 (661) 765-2200
Email address cal@westexp.com jlittle@synagro.com

EPA Form 3510-2S (Revised 3-19)

Note: This NPDES permit for discharge to surface water expired February 1, 2005. bane s
age




EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
CA8000344 Big Bear City RTP OB1E Nia. 20:0-0004
117 Contractor 1 Contractor 2 Contractor 3
cont. | Responsibilities of contractor Sludge hauling through

Sludge hauling beginning

August 2021. September 2021.

Pollutant Concentrations

Using the table below or a separate attachment, provide sewage sludge monitoring data for the pollutants for which limits
in sewage sludge have been established in 40 CFR 503 for this facility's expected use or disposal practices. All data must
be based on three or more samples taken at least one month apart and must be no more than 4.5 years old.

[CJCheck here if you have attached additional sheets to the application package.

[Based on 15 samples collected between 2018-2021.)

1.18

Average Monthly
Pollutant Concentration Analytical Method Detection Level
(mg/kg dry weight)

Arsenic ND EPA 6010 10
Cadmium ND EPA 6010 5
Chromium 8.4 EPA 6010 14
Copper 239 EPA 6010

Lead 12.2 EPA 6010 17
Mercury 0.55 EPA 7471 0.66
Molybdenum 4.9 EPA 6010 8
Nickel 8.7 EPA 6010 8
Selenium ND EPA 6010 1-30
Zinc 524 EPA 6010

Checklist and Certification Statement

General Information Continued

1.19 | In Column 1 below, mark the sections of Form 2S, Part 2, that you have completed and are submitting with your
application. For each section, specify in Column 2 any attachments that you are enclosing. Note that not all
applicants are required to complete all sections or provide attachments. See Exhibit 28-2 in the Instructions.

Column 1 Column 2
Section 1 (General Information) [ w attachments
Section 2 (Generation of Sewage Sludge or Preparation of a Material
Derived from Sewage Sludge) wi attachments
[0  Section 3 (Land Application of Bulk Sewage Sludge) [ w attachments
[0 Section 4 (Surface Disposal) [J wi attachments
[J Section5 (Incineration) [ wi attachments
1.20 | Certification Statement

| certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate
the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. | am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Name (print or type first and last name) Official title
David Lawrence General Manager

Signature 01_\9 Z Date signed

2 /2% (202

(909) 584-4521

Upon the request of the NPDES permitting authority, you must submit any other information the authority deems necessary to
assess sewage sludge use or disposal practices at your facility and identify appropriate permitting requirements.

EPA Form 3510-2S (Revised 3-19)
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EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
OMB No. 2040-0004

CA8000344 Big Bear City RTP
PART 2, SECTION 2. GENERATION OF SEWAGE SLUDGE OR PREPARATION OF A MATERIAL DERIVED FROM SEWAGE

SLUDGE (40 CFR 122.21(q)(8) THROUGH (12))
2.1 | Does your facility generate sewage sludge or derive a material from sewage sludge?

Yes [0 No = SKIP to Part 2, Section 3.

Amount Generated Onsite
2.2 | Total dry metric tons per 365-day period generated at your facility:

610

Amount Received from Off Site Facility
2.3 | Does your facility receive sewage sludge from another facility for treatment use or disposal?
] VYes [ No =>»SKIP to Item 2.8 (Part 2, Section 2) below.

2.4 | Indicate the total number of facilities from which you receive sewage sludge for
treatment, use, or disposal:

Provide the following information for each of the facilities from which you receive sewage sludge.
[J  Check here if you have attached additional sheets to the application package.
2.5 | Name of facility

Mailing address (street or P.O. box)

City or town State ZIP code

Contact name (first and last) | Title Phone number Email address

Location address (street, route number, or other specific identifier) [0 Same as mailing address
City or town State ZIP code

County County code [T Not available

2.6 | Indicate the amount of sewage sludge received, the applicable pathogen class and reduction alternative, and the
applicable vector reduction option provided at the offsite facility.

Generation of Sewage Sludge or Preparation of a Material Derived from Sewage Sludge

Amount Pathogen Class and Reduction Vector Attraction Reduction
(dry metric tons) Alternative Option

I Not applicable [ Not applicable

[ Class A, Alternative 1 [ Option 1

[0 Class A, Alternative 2 [ Option 2

[ Class A, Alternative 3 I Option 3

[ Class A, Alternative 4 I Option 4

[ Class A, Alternative 5 [J Option 5

[ Class A, Alternative 6 [ Option 6

[ Class B, Alternative 1 [ Option 7

[ Class B, Alternative 2 [ Option 8

[ Class B, Alternative 3 [J Option 9

[ Class B, Alternative 4 I Option 10

[ Domestic septage, pH adjustment | [J Option 11

2.7 | Identify the treatment process(es) that are known to occur at the offsite facility, including blending activities and
treatment to reduce pathogens or vector attraction properties. (Check all that apply.)

| Preliminary operations (e.g., sludge grinding and [1  Thickening (concentration)

degritting)
Stabilization Anaerobic digestion
Composting Conditioning

Disinfection (e.g., beta ray irradiation, gamma ray
irradiation, pasteurization)

Dewatering (e.g., centrifugation, sludge drying
beds, sludge lagoons)

Heat drying Thermal reduction

OO o0Oon
OO 00O

Methane or biogas capture and recovery Other (specify)

EPA Form 3510-2S (Revised 3-19) Page 10



EPA Identification Number

NPDES Permit Number
CA8000344

Facility Name
Big Bear City RTP

Form Approved 03/05/19
OMB No. 2040-0004

Treatment Provided at Your Facility

2) above.

2.8 | For each sewage sludge use or disposal practice, indicate the applicable pathogen class and reduction alternative
and the applicable vector attraction reduction option provided at your facility. Attach additional pages, as necessary.
Use or Disposal Practice Pathogen Class and Reduction Vector Attraction Reduction
(check one) Alternative Option
[ Land application of bulk sewage [J Not applicable I Not applicable
[0 Land application of biosolids [ Class A, Alternative 1 [ Option 1
(bulk) [0 Class A, Alternative 2 [ Option 2
[ Land application of biosolids [ Class A, Alternative 3 [ Option 3
(bags) [0 Class A, Alternative 4 [ Option 4
[ Surface disposal in a landfill [ Class A, Alternative 5 [J Option 5
Other surface disposal O Class A, Alternative 6 [J Option 6
O Incineration [ Class B, Alternative 1 I Option 7
Class B, Alternative 2 [ Option 8
O Class B, Alternative 3 I Option 9
O Class B, Alternative 4 Option 10
[ Domestic septage, pH adjustment | [ Option 11
2.9 | Identify the treatment process(es) used at your facility to reduce pathogens in sewage sludge or reduce the vector
attraction properties of sewage sludge? (Check all that apply.)
Prellm!nary operations (e.g., sludge grinding and [1  Thickening (concentration)
degritting)
[ Stabilization ]  Anaerobic digestion
[J Composting [J Conditioning
Disinfection (e.g., beta ray irradiation, gamma ray Dewatering (e.g., centrifugation, sludge drying
L
irradiation, pasteurization) beds, sludge lagoons)
[] Heatdrying [ Thermal reduction
[ Methane or biogas capture and recovery
2.10 | Describe any other sewage sludge treatment or blending activities not identified in Items 2.8 and 2.9 (Part 2, Section

[]  Check here if you have attached the description to the application package.

Preparation of Sewage Sludge Meeting Ceiling and Pollutant Concentrations, Class A Pathogen Requirements, and
One of Vector Attraction Reduction Options 1 to 8

Generation of Sewage Sludge or Preparation of a Material Derived from Sewage Sludge Continued

2.1

Does the sewage sludge from your facility meet the ceiling concentrations in Table 1 of 40 CFR 503.13, the pollutant
concentrations in Table 3 of 40 CFR 503.13, Class A pathogen reduction requirements at 40 CFR 503.32(a), and one
of the vector attraction reduction requirements at 40 CFR 503.33(b)(1)—(8) and is it land applied?

No =>» SKIP to Item 2.14 (Part 2, Section 2)

O Yes

below.

212

Total dry metric tons per 365-day period of sewage sludge subject to this

subsection that is applied to the land:

213

Is sewage sludge subject to this subsection placed in bags or other containers for sale or give-away for application to

the land?

[0 VYes

O No

Check here once you have completed Items 2.11 to 2.13, then =» SKIP to Item 2.32 (Part 2, Section 2) below.

EPA Form 3510-2S (Revised 3-19)
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EPA Identification Number NPDES Permit Number Facility Name
CA8000344 Big Bear City RTP

Form Approved 03/05/19
OMB No. 2040-0004

Sale or Give-Away in a Bag or Other Container for Application to the Land

below.

2.14 | Do you place sewage sludge in a bag or other container for sale or give-away for land application?
[ VYes No =» SKIP to Item 2.17 (Part 2, Section 2)

2.15 | Total dry metric tons per 365-day period of sewage sludge placed in a bag or
other container at your facility for sale or give-away for application to the land:

container for application to the land.

2.16 | Attach a copy of all labels or notices that accompany the sewage sludge being sold or given away in a bag or other

[J  Check here to indicate that you have attached all labels or notices to this application package.

Check here once you have completed Items 2.14 to 2.16, then =» SKIP to Part 2, Section 2, Item 2.32.

Shipment Off Site for Treatment or Blending

dewatered sludge sent directly to a land application or surface disposal site.)

below.

2.17 | Does another facility provide treatment or blending of your facility’'s sewage sludge? (This question does not pertain to

Yes O] No =» SKIP to Item 2.32 (Part 2, Section 2)

2.18 | Indicate the total number of facilities that provide treatment or blending of your facility’s
sewage sludge. Provide the information in ltems 2.19 to 2.26 (Part 2, Section 2) below
for each facility.

Check here if you have attached additional sheets to the application package.

1 primary, 1 backup

2.19 | Name of receiving facility
Nursery Products Hawes Composting Facility

Mailing address (street or P.O. box)
14479 Cougar Rd

City or town State ZIP code

Helendale CA 92342

Contact name (first and last) Title Phone number Email address

Venny Vasquez Site Manager (760) 265-5210 vvasquez@synagro.com

Location address (street, route number, or other specific identifier)

Same as mailing address

City or town State

ZIP code

2.20 | Total dry metric tons per 365-day period of sewage sludge provided to receiving
facility:

610

reduce the vector attraction properties of sewage sludge from your facility?

below.

2.21 | Does the receiving facility provide additional treatment to reduce pathogens in sewage sludge from your facility or

Yes O No =» SKIP to ltem 2.24 (Part 2, Section 2)

sludge at the receiving facility.

2.22 | Indicate the pathogen class and reduction alternative and the vector attraction reduction option met for the sewage

Generation of Sewage Sludge or Preparation of a Material Derived from Sewage Sludge Continued

Pathogen Class and Reduction Alternative Vector Attraction Reduction Option

I Not applicable I Not applicable
[ Class A, Alternative 1 1 Option 1

[ Class A, Alternative 2 [J Option 2

[ Class A, Alternative 3 ] Option 3

[ Class A, Alternative 4 1 Option 4
Class A, Alternative 5 Option 5

[ Class A, Alternative 6 [J Option 6

[ Class B, Alternative 1 I Option 7

[ Class B, Alternative 2 I Option 8

[ Class B, Alternative 3 I Option 9

[ Class B, Alternative 4 1 Option 10

1 Domestic septage, pH adjustment 1 Option 11

EPA Form 3510-2S (Revised 3-19)
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EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19

CA8000344 Big Bear City RTP OMB No. 2040-0004

2.23

Which treatment process(es) are used at the receiving facility to reduce pathogens in sewage sludge or reduce the
vector attraction properties of sewage sludge from your facility? (Check all that apply.)

O] clj’;zllllrtr::gs)ry operations (e.g., sludge grinding and [ Thickening (concentration)

[] Stabilization [ Anaerobic digestion

Composting [J  Conditioning

[] pisiqfeption (e.q., bleta. ray irradiation, gamma ray [] Dewatering (e.g., centrifugation, sludge drying
irradiation, pasteurization) beds, sludge lagoons)

[J Heatdrying [ Thermal reduction

[] Methane or biogas capture and recovery [ Other (specify)

2.24

Attach a copy of any information you provide the receiving facility to comply with the “notice and necessary
information” requirement of 40 CFR 503.12(q).

| Check here to indicate that you have attached material.

2.25

Does the receiving facility place sewage sludge from your facility in a bag or other container for sale or give-away for
application to the land?
[ Yes 'l;lglo-vt SKIP to Item 2.32 (Part 2, Section 2)

2.26

Attach a copy of all labels or notices that accompany the product being sold or given away.
[J  Check here to indicate that you have attached material.

Check here once you have completed ltems 2.17 to 2.26 (Part 2, Section 2), then =» SKIP to Item 2.32 (Part 2, Section 2)
below. [See additional pages for backup receiving facility.]

Land Application of Bulk Sewage Sludge

2.27

Is sewage sludge from your facility applied to the land?
[0 VYes No => SKIP to ltem 2.32 (Part 2, Section 2)
below.

2.28

Total dry metric tons per 365-day period of sewage sludge applied to all land
application sites:

2.29

Did you identify all land application sites in Part 2, Section 3 of this application?

No =>» Submit a copy of the land application plan
[ ves [ with your application.

2.30

Are any land application sites located in states other than the state where you generate sewage sludge or derive a
material from sewage sludge?
] Yes O 'l;lglo-vt SKIP to Item 2.32 (Part 2, Section 2)

2.31

Describe how you notify the NPDES permitting authority for the states where the land application sites are located.
Attach a copy of the notification.

] Check here if you have attached the explanation to the application package.
] Check here if you have attached the notification to the application package.

Generation of Sewage Sludge or Preparation of a Material Derived from Sewage Sludge Continued

Surface Disposal

2.32 | Is sewage sludge from your facility placed on a surface disposal site?

[0 Yes No => SKIP to Item 2.39 (Part 2, Section 2)

below.

2.33 | Total dry metric tons of sewage sludge from your facility placed on all surface

disposal sites per 365-day period:
2.34 | Do you own or operate all surface disposal sites to which you send sewage sludge for disposal?

[] :)(es =>» SKIP to Item 2.39 (Part 2, Section 2) 0 No

elow.

2.35 | Indicate the total number of surface disposal sites to which you send your sewage

sludge.
(Provide the information in Items 2.36 to 2.38 of Part 2, Section 2, for each facility.)

[ Check here if you have attached additional sheets to the application package.

EPA Form 3510-2S (Revised 3-19) Page 13



EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19

OMB No. 2040-0004

Generation of Sewage Sludge or Preparation of a Material Derived from Sewage Sludge Continued

CA8000344 Big Bear City RTP
2.36 | Site name or number of surface disposal site you do not own or operate
Mailing address (street or P.O. box)
City or Town State ZIP Code
Contact Name (first and last) | Title Phone Number Email Address
2.37 | Site Contact (Check all that apply.)
[0  Owner [0  Operator
2.38 | Total dry metric tons of sewage sludge from your facility placed on this surface
disposal site per 365-day period:
Incineration
2.39 | Is sewage sludge from your facility fired in a sewage sludge incinerator?
Il Yes No =» SKIP to Item 2.46 (Part 2, Section 2)
below.
240 | Total dry metric tons of sewage sludge from your facility fired in all sewage
sludge incinerators per 365-day period:
2.41 | Do you own or operate all sewage sludge incinerators in which sewage sludge from your facility is fired?
O] Yes =» SKIP to Item 2.46 (Part 2, Section 2) | No
below.
2.42 | Indicate the total number of sewage sludge incinerators used that you do not own or
operate. (Provide the information in Items 2.43 to 2.45 directly below for each facility.)
[ Check here if you have attached additional sheets to the application package.
2.43 | Incinerator name or number
Mailing address (street or P.O. box)
City or town State ZIP code
Contact name (first and last) | Title Phone number Email address
Location address (street, route number, or other specific identifier) [0 Same as mailing address
City or town State ZIP code
2.44 | Contact (check all that apply)
O Incinerator owner O Incinerator operator
2.45 | Total dry metric tons of sewage sludge from your facility fired in this sewage
sludge incinerator per 365-day period:
Disposal in a Municipal Solid Waste Landfill
2.46 | Is sewage sludge from your facility placed on a municipal solid waste landfill?
Ol Yes No =>» SKIP to Part 2, Section 3.
2.47 | Indicate the total number of municipal solid waste landfills used. (Provide the
information in ltems 2.48 to 2.52 directly below for each facility.)
L Check here if you have attached additional sheets to the application
package.

EPA Form 3510-2S (Revised 3-19)
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NPDES Permit Number
CA8000344

Facility Name
Big Bear City RTP

Form Approved 03/05/19
OMB No. 2040-0004

2.48 | Name of landfill

Mailing address (street or P.O. box)

City or town

State

ZIP code

Contact name (first and last) Title

Phone number

Email address

Location address (street, route number, or other specific identifier)

[0 Same as mailing address

County

County code

[ Not available

City or town

State

ZIP code

249 | Total dry metric tons of sewage sludge from your facility placed in this
municipal solid waste landfill per 365-day period:

Continued

landfill.

2.50 | List the numbers of all other federal, state, and local permits that regulate the operation of this municipal solid waste

Permit Number

Type of Permit

2.51 | Attach to the application information to determine whether the sewage sludge meets applicable requirements for
disposal of sewage sludge in a municipal solid waste landfill (e.g., results of paint filter liquids test and TCLP test).

| Check here to indicate you have attached the requested information.

Generation of Sewage Sludge or Preparation of a Material Derived from Sewage Sludge

[0 Yes

2.52 | Does the municipal solid waste landfill comply with applicable criteria set forth in 40 CFR 2587

O No

EPA Form 3510-2S (Revised 3-19)
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EPA Identification Number NPDES Permit Number Facility Name Form Approved 03/05/19
CA8000344 Big Bear City RTP OMB No. 2040-0004

ON 3 LAND APPLICATION OF BULK SEWAGE SLUDGE (40 CFR 122.21(q)(9))

3.1 | Does your facility apply sewage sludge to land?
I Yes No => SKIP to Part 2, Section 4.

3.2 | Do any of the following conditions apply?

e The sewage sludge meets the ceiling concentrations in Table 1 of 40 CFR 503.12, the pollutant concentrations in
Table 3 of 40 CFR 503.13, Class A pathogen reduction requirements at 40 CFR 503.32(a), and one of the vector
attraction reduction requirements at 40 CFR 503.33(b)(1)-(8);

e The sewage sludge is sold or given away in a bag or other container for application to the land; or
e You provide the sewage sludge to another facility for treatment or blending.

[0  Yes = SKIPto Part 2, Section 4. 0 No

3.3 | Complete Section 3 for every site on which the sewage sludge is applied.

[ Check here if you have attached sheets to the application package for one or more land application sites.

Identification of Land Application Site
3.4 | Site name or number

Location address (street, route number, or other specific identifier) [0 Same as mailing address
County County code I Not available
City or town State ZIP code

Latitude/Longitude of Land Application Site (see instructions)
Latitude Longitude

o ’ ” ° ’ ”

Method of Determination

[ usGs map L] Field survey L] other (specify)
3.5 | Provide a topographic map (or other appropriate map if a topographic map is unavailable) that shows the site location.

O Check here to indicate you have attached a topographic map for this site.
Owner Information

3.6 | Are you the owner of this land application site?

[0  Yes= SKIPtoltem 3.8 (Part 2, Section 3)below.  [] No

3.7 | Owner name

Land Application of Bulk Sewage Sludge

Mailing address (street or P.O. box)

City or town State ZIP code

Contact name (first and last) Title Phone number Email address

Applier Information
3.8 | Are you the person who applies, or who is responsible for application of, sewage sludge to this land application site?

[0  Yes= SKIPtoltem 3.10 (Part 2, Section 3) below. []  No
3.9 | Applier's name

Mailing address (street or P.O. box)

City or town State ZIP code

Contact name (first and last) Title Phone number Email address

EPA Form 3510-2S (Revised 3-19) Page 16
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CA8000344 Big Bear City RTP
Site Type
3.10 | Type of land application:
[0 Agricultural land [0 Forest
[0  Reclamation site [0 Public contact site

[J  Other (describe)
Crop or Other Vegetation Grown on Site
3.11 | What type of crop or other vegetation is grown on this site?

3.12 | What is the nitrogen requirement for this crop or vegetation?

Vector Attraction Reduction
3.13 | Are the vector attraction reduction requirements at 40 CFR 503.33(b)(9) and (b)(10) met when sewage sludge is
applied to the land application site?

O Yes O E:lo;v)_ SKIP to Item 3.16 (Part 2, Section 3)
3.14 | Indicate which vector attraction reduction option is met. (Check only one response.)

O Option 9 (injection below land surface) [0  Option 10 (incorporation into soil within 6 hours)
3.15 | Describe any treatment processes used at the land application site to reduce vector attraction properties of sewage

sludge.

CJ  Check here if you have attached your description to the application package.

Cumulative Loadings and Remaining Allotments

3.16 | Is the sewage sludge applied to this site since July 20, 1993, subject to the cumulative pollutant loading rates
(CPLRs) in 40 CFR 503.13(b)(2)?

O Yes [J No = SKIP to Part 2, Section 4.

3.17 | Have you contacted the NPDES permitting authority in the state where the bulk sewage sludge subject to CPLRs will
be applied to ascertain whether bulk sewage sludge subject to CPLRs has been applied to this site on or since
July 20, 1993?

No =» Sewage sludge subject to CPLRs may
[0 VYes O not be applied to this site. SKIP to Part 2,
Section 4.

3.18 | Provide the following information about your NPDES permitting authority:
NPDES permitting authority name
Contact person

Telephone number

Email address

3.19 | Based on your inquiry, has bulk sewage sludge subject to CPLRs been applied to this site since July 20, 1993?
[0 Yes [J  No=> SKIP to Part 2, Section 4.

3.20 | Provide the following information for every facility other than yours that is sending, or has sent, bulk sewage sludge
subject to CPLRs to this site since July 20, 1993. If more than one such facility sends sewage sludge to this site,
attach additional pages as necessary.

L1 Check here to indicate that additional pages are attached.

Land Application of Bulk Sewage Sludge Continued

Facility name

Mailing address (street or P.O. box)

City or town State ZIP code

Contact name (first and last) Title Phone number Email address

EPA Form 3510-2S (Revised 3-19) Page 17
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CA8000344 Big Bear City RTP

DISPOSAL (40 CFR 122.21(q)(10))
4.1 | Do you own or operate a surface disposal site?

1 Yes No = SKIP to Part 2, Section 5.

4.2 | Complete all items in Section 4 for each active sewage sludge unit that you own or operate.

| Check here to indicate that you have attached material to the application package for one or more active
sewage sludge units.
Information on Active Sewage Sludge Units
4.3 | Unit name or number

Mailing address (street or P.O. box)

City or town State ZIP code
Contact name (first and last) Title Phone number | Email address
Location address (street, route number, or other specific identifier) [0 Same as mailing address
County County code I Not available
City or town State ZIP code
Latitude/Longitude of Active Sewage Sludge Unit (see instructions)
Latitude Longitude

g o ’ ”n o 7 ”

& Method of Determination

a

8 [ usGs map L] Field survey L] other (specify)

(O

E 4.4 | Provide a topographic map (or other appropriate map if a topographic map is unavailable) that shows the site
location.

[ Check here to indicate that you have completed and attached a topographic map.
4.5 | Total dry metric tons of sewage sludge placed on the active sewage sludge unit
per 365-day period:
4.6 | Total dry metric tons of sewage sludge placed on the active sewage sludge unit
over the life of the unit:
4.7 | Does the active sewage sludge unit have a liner with a maximum permeability of 1 x 107 centimeters per second
(cm/sec)?

No =» SKIP to Item 4.9 (Part 2, Section
O ves O 4 beiow.

4.8 | Describe the liner.
[ Check here to indicate that you have attached a description to the application package.

4.9 | Does the active sewage sludge unit have a leachate collection system?

No =» SKIP to Item 4.11 (Part 2, Section
O ves O 4 beiow.
410 | Describe the leachate collection system and the method used for leachate disposal and provide the numbers of any
federal, state, or local permit(s) for leachate disposal.

[J  Check here to indicate that you have attached the description to the application package.

EPA Form 3510-2S (Revised 3-19) Page 18
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OMB No. 2040-0004

Surface Disposal Continued

CA8000344 Big Bear City RTP

411 | Is the boundary of the active sewage sludge unit less than 150 meters from the property line of the surface disposal

site?

No =>» SKIP to Item 4.13 (Part 2,

[ VYes O Section 4) below.
4.12 | Provide the actual distance in meters: meters
4.13 | Remaining capacity of active sewage sludge unit in dry metric tons: dry metric tons
414 | Anticipated closure date for active sewage sludge unit, if known (MM/DD/YYYY):
415 | Attach a copy of any closure plan that has been developed for this active sewage sludge unit.

[ Check here to indicate that you have attached a copy of the closure plan to the application package.

Sewage Sludge from Other Facilities

416 | Is sewage sludge sent to this active sewage sludge unit from any facilities other than your facility?
No =» SKIP to Item 4.21 (Part 2, Section
LI Yes [ 4) below.
417 | Indicate the total number of facilities (other than your facility) that send sewage
sludge to this active sewage sludge unit. (Complete Items 4.18 to 4.20 directly
below for each such facility.)
[ Check here to indicate that you have attached responses for each facility to
the application package.
418 | Facility name
Mailing address (street or P.O. box)
City or town State ZIP code
Contact name (first and last) Title Phone number Email address
419 | Indicate the pathogen class and reduction alternative and the vector attraction reduction option met for the sewage
sludge before leaving the other facility.
Pathogen Class and Reduction Alternative Vector Attraction Reduction Option
I Not applicable I Not applicable
[ Class A, Alternative 1 [T Option 1
O Class A, Alternative 2 [ Option 2
[ Class A, Alternative 3 [J Option 3
[ Class A, Alternative 4 ] Option 4
[ Class A, Alternative 5 I Option 5
[ Class A, Alternative 6 I Option 6
[ Class B, Alternative 1 [ Option 7
[ Class B, Alternative 2 [J Option 8
[ Class B, Alternative 3 [J Option 9
[ Class B, Alternative 4 I Option 10
[0 Domestic septage, pH adjustment [J Option 11
4.20 | Which treatment process(es) are used at the other facility to reduce pathogens in sewage sludge or reduce the vector

attraction properties of sewage sludge before leaving the other facility? (Check all that apply.)

Preliminary operations (e.g., sludge grinding and degritting)  []  Thickening (concentration)
Stabilization Anaerobic digestion
Composting Conditioning

Disinfection (e.g., beta ray irradiation, gamma ray
irradiation, pasteurization)

Heat drying
Methane or biogas capture and recovery

Dewatering (e.g., centrifugation, sludge
drying beds, sludge lagoons)

Thermal reduction

Other (specify)

OO0 0000
OO0 0Oo0od
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Vector Attraction Reduction
4.21 | Which vector attraction reduction option, if any, is met when sewage sludge is placed on this active sewage sludge
unit?
. I Option 11 (Covering active sewage
[J  Option 9 (Injection below and surface) | sludge unit daily)
[  Option 10 (Incorporation into soil within 6 hours) ] None
4.22 | Describe any treatment processes used at the active sewage sludge unit to reduce vector attraction properties of
sewage sludge.
[J  Check here if you have attached your description to the application package.
Groundwater Monitoring
4.23 | Is groundwater monitoring currently conducted at this active sewage sludge unit, or are groundwater monitoring data
otherwise available for this active sewage sludge unit?
No =» SKIP to ltem 4.26 (Part 2,
1 Yes O Section 4) below.
3 4.24 | Provide a copy of available groundwater monitoring data.
2 [ Check here to indicate you have attached the monitoring data.
§ 4.25 | Describe the well locations, the approximate depth to groundwater, and the groundwater monitoring procedures used
o~ to obtain these data.
[72]
% O] Check hereff you have attached your description to the application package.
2
8
£
a
4.26 | Has a groundwater monitoring program been prepared for this active sewage sludge unit?
No =» SKIP to ltem 4.28 (Part 2,
] VYes O Section 4) below.
4.27 | Submit a copy of the groundwater monitoring program with this permit application.
[  Check here to indicate you have attached the monitoring program.
4.28 | Have you obtained a certification from a qualified groundwater scientist that the aquifer below the active sewage
sludge unit has not been contaminated?
No =>» SKIP to Item 4.30 (Part 2,
1 Yes O Section 4) below.
4.29 | Submit a copy of the certification with this permit application.
[J  Check here to indicate you have attached the certification to the application package.
Site-Specific Limits
4.30 | Are you seeking site-specific pollutant limits for the sewage sludge placed on the active sewage sludge unit?
[0 Yes [0  No=> SKIP to Part 2, Section 5.
4.31 | Submit information to support the request for site-specific pollutant limits with this application.
[0 Check here to indicate you have attached the requested information.
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CA8000344 Big Bear City RTP
, SECTION 5 INCINERATION (40 CFR 122.21(q)(11))
Incinerator Information
5.1 | Do you fire sewage sludge in a sewage sludge incinerator?
O Yes No => SKIP to END.

5.2 | Indicate the total number of incinerators used at your facility. (Complete the remainder
of Section 5 for each such incinerator.)

L Check here to indicate that you have attached information for one or more
incinerators.
5.3 | Incinerator name or number

Location address (street, route number, or other specific identifier)

County County code [J Not available

City or town State ZIP code

Latitude/Longitude of Incinerator (see instructions)
Latitude Longitude

° ’ ” ° , ”

Method of Determination

[ uses map O Field survey O] other (specify)

Amount Fired

5.4 | Dry metric tons per 365-day period of sewage sludge fired in the sewage sludge
incinerator:
Beryllium NESHAP

5.5 | Submitinformation, test data, and a description of measures taken that demonstrate whether the sewage sludge
incinerated is beryllium-containing waste and will continue to remain as such.

Incineration

[ Check here to indicate that you have attached this material to the application package.

5.6 | Isthe sewage sludge fired in this incinerator “beryllium-containing waste” as defined at 40 CFR 61.31?
I Yes [ No=> SKIP to Item 5.8 (Part 2, Section 5) below.

5.7 | Submit with this application a complete report of the latest beryllium emission rate testing and documentation of
ongoing incinerator operating parameters indicating that the NESHAP emission rate limit for beryllium has been and
will continue to be met.

[]  Check here to indicate that you have attached this information.

Mercury NESHAP
5.8 | Is compliance with the mercury NESHAP being demonstrated via stack testing?
I Yes [ No=> SKIP to Item 5.1 (Part 2, Section 5) below.

5.9 | Submit a complete report of stack testing and documentation of ongoing incinerator operating parameters indicating
that the incinerator has met and will continue to meet the mercury NESHAP emission rate limit.

[] Check here to indicate that you have attached this information.

5.10 | Provide copies of mercury emission rate tests for the two most recent years in which testing was conducted.
[C] Check here to indicate that you have attached this information.

5.11 | Do you demonstrate compliance with the mercury NESHAP by sewage sludge sampling?

] Yes O No = SKIP to Item 5.13 (Part 2, Section 5)
below.

512 | Submit a complete report of sewage sludge sampling and documentation of ongoing incinerator operating parameters

indicating that the incinerator has met and will continue to meet the mercury NESHAP emission rate limit.

[C] Check here to indicate that you have attached this information.
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Dispersion Factor

513

Dispersion factor in micrograms/cubic meter per gram/second:

5.14

Name and type of dispersion model:

5.15

Submit a copy of the modeling results and supporting documentation.
[C] Check here to indicate that you have attached this information.

Control Efficiency

5.16 | Provide the control efficiency, in hundredths, for each of the pollutants listed below.
Pollutant Control Efficiency, in Hundredths
Arsenic
Cadmium
Chromium
Lead
Nickel
517 | Attach a copy of the results or performance testing and supporting documentation (including testing dates).
[J  Check here to indicate that you have attached this information.
Risk-Specific Concentration for Chromium
5.18 | Provide the risk-specific concentration (RSC) used for chromium in
= micrograms per cubic meter:
§ 5.19 | Was the RSC determined via Table 2 in 40 CFR 503.43?
£ 0 Yes ] No=> SKIP to Item 5.21 (Part 2, Section 5) below.
‘g 5.20 | Identify the type of incinerator used as the basis.
s []  Fluidized bed with wet scrubber [J  Other types with wet scrubber
% O Fluidized ped with yvet scrubber and wet O Othe_r .types with wet scrubber and wet electrostatic
£ electrostatic precipitator precipitator
5.21 | Was the RSC determined via Table 6 in 40 CFR 503.43 (site-specific determination)?
] Yes [] lt;lo =>» SKIP to Item 5.23 (Part 2, Section 5)
elow.
5.22 | Provide the decimal fraction of hexavalent chromium concentration to total
chromium concentration in stack exit gas:
5.23 | Attach the results of incinerator stack tests for hexavalent and total chromium concentrations, including the date(s) of

any test(s), with this application.

[]  Check here to indicate that you have attached this information. [ Not applicable

Incinerator Parameters

5.24 | Do you monitor total hydrocarbons (THC) in the exit gas of the sewage sludge incinerator?
] VYes I No

5.25 | Do you monitor carbon monoxide (CO) in the exit gas of the sewage sludge incinerator?
] VYes I No

5.26 | Indicate the type of sewage sludge incinerator.

5.27 | Incinerator stack height in meters:

5.28 | Indicate whether the value submitted in ltem 5.27 is (check only one response):

[ Actual stack height [ Creditable stack height
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Incineration Continued

Performance Test Operating Parameters

5.29 | Maximum performance test combustion temperature:
5.30 | Performance test sewage sludge feed rate, in dry metric tons/day
5.31 | Indicate whether value submitted in Item 5.30 is (check only one response):
] Average use [J  Maximum design
5.32 | Attach supporting documents describing how the feed rate was calculated.
[ Check here to indicate that you have attached this information.
5.33 | Submit information documenting the performance test operating parameters for the air pollution control device(s)
used for this sewage sludge incinerator.
[]  Check here to indicate that you have attached this information.
Monitoring Equipment
5.34 | List the equipment in place to monitor the listed parameters.

Parameter Equipment in Place for Monitoring

Total hydrocarbons or carbon monoxide

Percent oxygen

Percent moisture

Combustion temperature

Other (describe)

Air Pollution Control Equipment

5.35

List all air pollution control equipment used with this sewage sludge incinerator.
L Check here if you have attached the list to the application package for the noted incinerator.

EPA Form 3510-2S (Revised 3-19)

END of PART 2
Submit completed application package to your NPDES permitting authority.
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Additional pages for backup receiving facility:

Shipment Off Site for Treatment or Blending

dewatered sludge sent directly to a land application or surface disposal site.)

below.

2.17 | Does another facility provide treatment or blending of your facility’'s sewage sludge? (This question does not pertain to

Yes O] No =>» SKIP to Item 2.32 (Part 2, Section 2)

2.18 | Indicate the total number of facilities that provide treatment or blending of your facility’s
sewage sludge. Provide the information in ltems 2.19 to 2.26 (Part 2, Section 2) below
for each facility.

Check here if you have attached additional sheets to the application package.

1 primary, 1 backup

2.19 | Name of receiving facility
Arizona Soils Composting Facility

Mailing address (street or P.O. box)
41326 McVey Road

City or town State ZIP code

Vicksburg AZ 85348

Contact name (first and last) Title Phone number Email address

Brian Millage Manager (623) 236-0974 bmillage@synagro.com

Location address (street, route number, or other specific identifier)

Same as mailing address

City or town State

ZIP code

2.20 | Total dry metric tons per 365-day period of sewage sludge provided to receiving
facility:

Contingent

reduce the vector attraction properties of sewage sludge from your facility?

below.

2.21 | Does the receiving facility provide additional treatment to reduce pathogens in sewage sludge from your facility or

Yes O No =» SKIP to ltem 2.24 (Part 2, Section 2)

sludge at the receiving facility.

2.22 | Indicate the pathogen class and reduction alternative and the vector attraction reduction option met for the sewage

Generation of Sewage Sludge or Preparation of a Material Derived from Sewage Sludge Continued

Pathogen Class and Reduction Alternative Vector Attraction Reduction Option

I Not applicable I Not applicable
[ Class A, Alternative 1 1 Option 1

[ Class A, Alternative 2 [J Option 2

[ Class A, Alternative 3 ] Option 3

[ Class A, Alternative 4 1 Option 4
Class A, Alternative 5 Option 5

[ Class A, Alternative 6 [J Option 6

[ Class B, Alternative 1 I Option 7

[ Class B, Alternative 2 I Option 8

[ Class B, Alternative 3 I Option 9

[ Class B, Alternative 4 1 Option 10

1 Domestic septage, pH adjustment 1 Option 11

EPA Form 3510-2S (Revised 3-19)
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Disinfection (e.g., beta ray irradiation, gamma ray

[ degritting)

[  Stabilization

Composting

[ irradiation, pasteurization)
[J Heatdrying

[

Methane or biogas capture and recovery

2.23 | Which treatment process(es) are used at the receiving facility to reduce pathogens in sewage sludge or reduce the
vector attraction properties of sewage sludge from your facility? (Check all that apply.)

Preliminary operations (e.g., sludge grinding and 1 Thickening (concentration)

oo oono

Anaerobic digestion

Conditioning

Dewatering (e.g., centrifugation, sludge drying
beds, sludge lagoons)

Thermal reduction
Other (specify)

2.24 | Attach a copy of any information you provide the receiving facility to comply with the “notice and necessary
information” requirement of 40 CFR 503.12(q).

| Check here to indicate that you have attached material.

0 Yes

2.25 | Does the receiving facility place sewage sludge from your facility in a bag or other container for sale or give-away for
application to the land?
'l;lglo-vt SKIP to Item 2.32 (Part 2, Section 2)

2.26 | Attach a copy of all labels or notices that accompany the product being sold or given away.
[ Check here to indicate that you have attached material.

below.

Check here once you have completed ltems 2.17 to 2.26 (Part 2, Section 2), then =» SKIP to Item 2.32 (Part 2, Section 2)

Generation of Sewage Sludge or Preparation of a Material Derived from Sewage Sludge Continued

EPA Form 3510-2S (Revised 3-19)
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IV. Location Maps

1.  Facility and Service Area Topographic Map
Facility and Discharge Points Topographic Map
Facility Layout Map
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| CSA 53B provides sewer collection in Fawnskin

Division Drive Metering Station
Pump Station No. 1

Pump Station No. 2 Pump Station No. 3
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Lake Pump Station
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Sewer Collection Service Areas
City of Big Bear Lake
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BBARWA Regional Sewer System
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= Lake Interceptor Force Main
=== Trunk Line
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BBARWA WWTP

Service Layer Credits: Sources: Esri, HERE,
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NRCan, Esri Japan, METI, Esri China (Hong
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Map created on 1/14/2022
Legend

Lake Discharge Proposed Location

Shay Pond Discharge Location

Facilities

Punps
TR e

Pipelines from WWTP to Lake
Proposed Pipelines

e—EXisting Pipeline

Big Bear Lake and Stanfield Marsh

[ ] stanfield Marsh

s Big Bear Lake Boundary

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community




Big Bear Area Regional Wastewater Agency Site Evaluation
BBARWA WWTP Facilities Plan Site Planning Study

Existing Facility Layout (1/28/2022)

Note, this map does not show additional areas designated for solar power facilities near the Administration Building, as these areas do notimpact site planning for treatment process upgrades.
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Map of Nursery Products Hawes Composting Facility
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V. Treatment Processes

1. Treatment Process Narrative
Existing Treatment Process Schematic

Future Upgraded Treatment Process Schematic

B W DN

Arizona Soils Biosolids Receiving Facility Schematic



Treatment Process Narrative

Existing Treatment Process

Big Bear Area Regional Wastewater Agency (BBARWA) is a joint powers authority
consisting of Big Bear City Community Services District, City of Big Bear Lake, and San
Bernardino County Service Area 53-B'. BBARWA owns and operates a regional
Wastewater Treatment Plant (WWTP). The WWTP treats commercial and domestic
wastewater from these three collection systems.

The existing WWTP has a design capacity of 4.89 million gallons per day (MGD). The
existing treatment process includes the following:

e Preliminary treatment consisting of a mechanical coarse screen and an aerated
grit chamber;

e Secondary treatment consisting of extended aeration oxidation ditches and
secondary clarifiers; and

e Solids handling through a dewatering belt filter press.

Treated effluent is temporarily stored on-site prior to discharge to Lucerne Valley.
Dewatered solids are hauled off-site.

Future Upgraded Treatment Process

As part of the Replenish Big Bear Program, proposed upgrades to the BBARWA WWTP
include:

¢ Biological nutrient removal added to the existing oxidation ditches;

e Tertiary filtration and nutrient removal via denitrification filters, ultrafiltration (UF),
and reverse osmosis (RO) membrane filtration;

e Brine pellet reactor for brine minimization; and

e Ultraviolet (UV) disinfection processes.

The new facilities would be designed for a treatment capacity of 2.2 MGD, with
operational capabilities to divert a portion of the denitrification filter effluent directly to
ultraviolet disinfection depending on effluent water quality targets and treatment
performance. However, it is anticipated that 100% of the water discharged will be
treated with RO and UV disinfection. The anticipated completion date is mid-2026.

Solids generated through the brine pellet reactor would be disposed off-site and the
liquid stream reject from the brine pellet reactor process would be conveyed to brine
evaporation ponds on-site at the BBARWA WWTP for drying and disposal. Treated
effluent would be discharged to Shay Pond and Stanfield Marsh, which flows into Big
Bear Lake. BBARWA is planning to maintain its current discharge location in Lucerne
Valley, where undisinfected secondary effluent is currently used to irrigate fodder crops
used for livestock feed. The dewatered solids would continue to be hauled off-site.

"BBARWA owns and maintains the trunk lines and force main pump station to convey flows from CSA 53B to the
WWTP, but CSA 53B maintains their own collection system.

Regional Treatment Plant, Big Bear City



A detailed summary of the treatment process upgrades is shown in Table 1.

Table 1. Summary of Treatment Process Upgrades

Treatment Mode Processes

Biological Nitrification-Denitrification: Retrofit existing oxidation ditches to a Modified

g:::gc;l Ludzack-Ettinger (MLE) configuration with turbo blowers and diffused aeration for
nitrogen removal.

T?rtlal.'y Denitrification Filter: Construct denitrification filters for nitrogen and phosphorus

;Illltt';'?:r?tn & removal. Chemical provisions for supplemental carbon and chemical precipitant

R | addition will be provided for denitrification and phosphorus removal, respectively.

emova

Membrane Ultrafiltration and Reverse Osmosis: Construct skid-mounted pressurized UF

Filtration membranes and RO membrane facilities capable of high recovery, high TDS
removal, and removal of residual nutrients. Chemical provisions for antiscalant,
pH adjustment, and remineralization chemicals will be provided. Brine from the
RO system will be conveyed to the Pellet Reactor for brine minimization.

Disinfection UV Disinfection: Construct closed vessel UV disinfection unit process for
disinfection of denitrification filter effluent or RO permeate water. UV design
criteria such as UV transmittance and UV dose are dependent on the quality of the
feed water.

Brine Pellet Reactor: Construct a skid-mounted pellet reactor system which provides

Minimization brine minimization through additional RO membrane filtration and precipitation of
partially soluble salts through a fluidized bed reactor.

The projected effluent quality of the proposed discharge is presented in Table 2 for the
constituents of interest.

Table 2. Summary of Projected Effluent Quality

Projected

Constituent Effluent Quality Units
Ammonia as N 0.05 mg/L
Boron 0.11 mg/L
Chloride 0.60 mg/L
Fluoride <0.026# mg/L
Hardness, Total (as CaCO3) 3.20 mg/L
MBAS 0.0014 mg/L
Sodium 1.9 mg/L
Sulfate 0.20 mg/L
Total Dissolved Solids (TDS) 50 mg/L
Total Inorganic Nitrogen (TIN)  0.10 mg/L-N
Total Nitrogen (TN) 0.60 mg/L-N

Regional Treatment Plant, Big Bear City



Projected

Constituent Effluent Quality Units
Chlorophyll-al! N/A ug/L
Total Phosphorus (TP) 0.03 mg/L-P
Chlordane <0.171 pg/L
4,4'-DDT <0.00520 Mg/l
PCBs <2.5@ pg/L
Cadmium <0.11@ pg/L
Copper 0.07 Mg/l
Lead 0.01 Mg/l
Mercury <0.05(8 ng/L
Aluminum 1.3 pg/L
Specific Conductance 18 pmhos/cm

[a] The projected effluent quality is anticipated to be below the detection limit.
[b] Chlorophyll a is not a constituent that will be discharged by the BBARWA WWTP.

Regional Treatment Plant, Big Bear City



On-site Storage and
Effluent Discharge to
Lucerne Valley
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Figure 1. Existing Treatment Process Schematic
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DENITRIFICATION
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Big Bear City Regional Treatment Plant
Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Secondary Effluent 1 Antimony < ND Mg/l 6 0.14 EPA 200.8 12/1/2016

Secondary Effluent 1 Antimony < ND Mg/l 6 0.14 EPA 200.8 11/29/2017

Secondary Effluent 1 Antimony < ND Mg/l 6 0.14 EPA 200.8 12/5/2018

Secondary Effluent 1 Antimony < ND Mg/l 6 0.14 EPA 200.8 12/12/2018

Secondary Effluent 1 Antimony = 0.23  pg/L 6 0.14 EPA 200.8 11/20/2019

Secondary Effluent 1 Antimony < ND Mg/l 6 0.14 EPA 200.8 12/18/2019

Secondary Effluent 1 Antimony < ND Mg/l 6 0.14 EPA 200.8 12/2/2020

Secondary Effluent 1 Antimony < ND pg/L 6 0.14 EPA 200.8 11/18/2021 11/24/2021
Secondary Effluent 2 Arsenic < ND Mg/l 2 0.4 EPA200.8 12/1/2016

Secondary Effluent 2 Arsenic < ND Mg/l 2 0.4 EPA200.8 11/29/2017

Secondary Effluent 2 Arsenic < ND Mg/l 2 0.4 EPA200.8 12/5/2018

Secondary Effluent 2 Arsenic < ND Mg/l 2 0.4 EPA200.8 12/12/2018

Secondary Effluent 2 Arsenic = 0.73 pug/lL 2 0.4 EPA200.8 11/20/2019

Secondary Effluent 2 Arsenic < ND Mg/l 2 0.4 EPA200.8 12/18/2019

Secondary Effluent 2 Arsenic < ND Mg/l 2 0.4 EPA200.8 12/2/2020

Secondary Effluent 2 Arsenic < ND Mg/l 2 0.4 EPA200.8 11/18/2021 11/24/2021
Secondary Effluent 3 Beryllium < ND pg/L 1 0.2 EPA200.8 12/1/2016

Secondary Effluent 3 Beryllium < ND pg/L 1 0.2 EPA200.8 11/29/2017

Secondary Effluent 3 Beryllium < ND pg/L 1 0.2 EPA200.8 12/5/2018

Secondary Effluent 3 Beryllium < ND pg/L 1 0.2 EPA200.8 12/12/2018

Secondary Effluent 3 Beryllium < ND pg/L 1 0.2 EPA200.8 11/20/2019

Secondary Effluent 3 Beryllium < ND pg/L 1 0.2 EPA200.8 12/18/2019

Secondary Effluent 3 Beryllium < ND pg/L 1 0.2 EPA200.8 12/2/2020

Secondary Effluent 3 Beryllium < ND pg/L 1 0.2 EPA200.8 11/18/2021 11/24/2021
Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 12/1/2016

Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 11/29/2017

Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 12/5/2018

Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 12/12/2018

Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 11/20/2019

Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 12/18/2019

Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 12/2/2020

Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 11/18/2021 11/24/2021
Secondary Effluent 5a Chromium (llI) < ND Mg/l Calculated 12/1/2016

Secondary Effluent 5a Chromium (llI) = 2.6 Mg/l Calculated 11/29/2017

Secondary Effluent 5a Chromium (llI) = 0.58 pg/L Calculated 12/5/2018

Secondary Effluent 5a Chromium (llI) < ND Mg/l 10 Calculated 12/18/2019

Secondary Effluent 5a Chromium (llI) < ND Mg/l 10 Calculated 12/2/2020

Secondary Effluent 5a Chromium (llI) J 0.72 pg/L Calculated 11/18/2021 11/24/2021
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Big Bear City Regional Treatment Plant
Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL A“"/.Z'tfl,%a' Sample Date  Analysis Date
Secondary Effluent 5b  Chromium (VI) < ND pg/L 1 0.14 EPA218.6 12/1/2016

Secondary Effluent 5b  Chromium (VI) < ND pg/L 1 0.14 EPA218.6 11/29/2017

Secondary Effluent 5b Chromium (VI) < ND pg/L 1 0.14 EPA218.6 12/5/2018

Secondary Effluent 5b  Chromium (VI) < ND pg/L 1 0.14 EPA218.6 12/12/2018

Secondary Effluent 5b  Chromium (VI) < ND pg/L 1 0.14 EPA218.6 11/20/2019

Secondary Effluent 5b  Chromium (VI) < ND pg/L 1 0.14 EPA218.6 12/18/2019

Secondary Effluent 5b Chromium (VI) < ND pg/L 1 0.14 EPA218.6 12/2/2020

Secondary Effluent 5b  Chromium (VI) < ND pg/L 1 0.14 EPA218.6 11/18/2021 11/24/2021
Secondary Effluent 5 Chromium (Total Cr) = 0.89 pug/lL 10 0.21 EPA 200.8 11/20/2019

Secondary Effluent 5 Chromium (Total Cr) J 0.72 pug/lL 10 0.21 EPA 200.8 11/18/2021 11/24/2021
Secondary Effluent 6 Copper < ND pg/L 50 6.5 EPA200.7 12/1/2016

Secondary Effluent 6 Copper < ND pg/L 50 6.5 EPA200.7 11/29/2017

Secondary Effluent 6 Copper < ND pg/L 50 6.5 EPA200.7 12/5/2018

Secondary Effluent 6 Copper < ND pg/L 50 6.5 EPA200.7 12/12/2018

Secondary Effluent 6 Copper < ND pg/L 50 6.5 EPA200.7 11/20/2019

Secondary Effluent 6 Copper < ND pg/L 50 6.5 EPA200.7 12/18/2019

Secondary Effluent 6 Copper < ND pg/L 50 6.5 EPA200.7 12/2/2020

Secondary Effluent 6 Copper J 14 pg/L 50 6.5 EPA200.7 11/18/2021 11/23/2021
Secondary Effluent 7 Lead < ND pg/L 5 0.51 EPA 200.8 12/1/2016

Secondary Effluent 7 Lead < ND pg/L 5 0.51 EPA 200.8 11/29/2017

Secondary Effluent 7 Lead < ND pg/L 5 0.51 EPA 200.8 12/5/2018

Secondary Effluent 7 Lead < ND pg/L 5 0.51 EPA 200.8 12/12/2018

Secondary Effluent 7 Lead = 0.76  pg/L 5 0.51 EPA 200.8 11/20/2019

Secondary Effluent 7 Lead < ND pg/L 5 0.51 EPA 200.8 12/18/2019

Secondary Effluent 7 Lead < ND pg/L 5 0.51 EPA 200.8 12/2/2020

Secondary Effluent 7 Lead J 1.8 pg/L 5 0.51 EPA200.8 11/18/2021 11/24/2021
Secondary Effluent 8 Mercury, Total < ND Mg/l 0.2 0.15 EPA 245.1 12/1/2016

Secondary Effluent 8 Mercury, Total < ND Mg/l 0.2 0.15 EPA 245.1 11/29/2017

Secondary Effluent 8 Mercury, Total < ND Mg/l 0.2 0.05 EPA 245.1 12/5/2018

Secondary Effluent 8 Mercury, Total < ND Mg/l 0.2 0.15 EPA 245.1 11/20/2019

Secondary Effluent 8 Mercury, Total < ND Mg/l 0.2 0.15 EPA 245.1 12/18/2019

Secondary Effluent 8 Mercury, Total = 0.00076 pg/L 5E-04 EPA 1631E 6/18/2020 6/24/2020
Secondary Effluent 8 Mercury, Total < ND pg/L 0.2 0.15 EPA 245.1 12/2/2020

Secondary Effluent 8 Mercury, Total < ND pg/L 1 0.15 EPA 2451 11/18/2021 12/13/2021
Secondary Effluent Mercury, Dissolved < ND Mg/l 5E-04 EPA 1631E filtrate  6/18/2020 6/24/2020
Secondary Effluent Methylmercury = 0.18 ng/L 0.05 EPA 1630 6/18/2020 6/25/2020
Secondary Effluent Methylmercury, Dissolved = 0.13 ng/L 0.05 EPA 1630 filtrate ~ 6/18/2020 6/25/2020
Secondary Effluent 9 Nickel ND pg/L 10 0.52 EPA 200.8 12/1/2016
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Big Bear City Regional Treatment Plant

Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL A“"/.Z'tfl,%a' Sample Date  Analysis Date
Secondary Effluent 9 Nickel < ND pg/L 10 0.52 EPA 200.8 11/29/2017

Secondary Effluent 9 Nickel < ND pg/L 10 0.52 EPA 200.8 12/5/2018

Secondary Effluent 9 Nickel < ND pg/L 10 0.52 EPA 200.8 12/12/2018

Secondary Effluent 9 Nickel = 6.3 pg/L 10 0.52 EPA 200.8 11/20/2019

Secondary Effluent 9 Nickel < ND pg/L 10 0.52 EPA 200.8 12/18/2019

Secondary Effluent 9 Nickel < ND ug/L 10 0.52 EPA 200.8 12/2/2020

Secondary Effluent 9 Nickel J 0.96 pg/lL 10 0.52 EPA200.8 11/18/2021 11/24/2021
Secondary Effluent 10 Selenium < ND Mg/l 5 0.95 EPA 200.8 12/1/2016

Secondary Effluent 10 Selenium < ND Mg/l 5 0.95 EPA 200.8 11/29/2017

Secondary Effluent 10 Selenium < ND pg/L 5 0.95 EPA 200.8 12/5/2018

Secondary Effluent 10 Selenium < ND pg/L 5 0.95 EPA 200.8 12/12/2018

Secondary Effluent 10 Selenium = 2.1 Mg/l 5 0.95 EPA 200.8 11/20/2019

Secondary Effluent 10 Selenium < ND pg/L 5 0.95 EPA 200.8 12/18/2019

Secondary Effluent 10 Selenium < ND pg/L 5 0.95 EPA 200.8 12/2/2020

Secondary Effluent 10 Selenium J 2.7 Mg/l 5 0.95 EPA 200.8 11/18/2021 11/24/2021
Secondary Effluent 11 Silver < ND pg/L 10 0.3 EPA200.8 12/1/2016

Secondary Effluent 11 Silver < ND pg/L 10 0.3 EPA200.8 11/29/2017

Secondary Effluent 11 Silver < ND pg/L 10 0.3 EPA200.8 12/5/2018

Secondary Effluent 11 Silver < ND pg/L 10 0.3 EPA200.8 12/12/2018

Secondary Effluent 11  Silver = 0.3 pg/L 10 0.3 EPA200.8 11/20/2019

Secondary Effluent 11 Silver < ND pg/L 10 0.3 EPA200.8 12/18/2019

Secondary Effluent 11  Silver < ND pg/L 10 0.3 EPA200.8 12/2/2020

Secondary Effluent 11 Silver < ND Mg/l 10 0.3 EPA200.8 11/18/2021 11/24/2021
Secondary Effluent 12  Thallium < ND pg/L 1 0.18 EPA 200.8 12/1/2016

Secondary Effluent 12  Thallium < ND pg/L 1 0.18 EPA 200.8 11/29/2017

Secondary Effluent 12  Thallium < ND pg/L 1 0.18 EPA 200.8 12/5/2018

Secondary Effluent 12  Thallium < ND pg/L 1 0.18 EPA 200.8 12/12/2018

Secondary Effluent 12 Thallium < ND pg/L 1 0.18 EPA 200.8 11/20/2019

Secondary Effluent 12  Thallium < ND pg/L 1 0.18 EPA 200.8 12/18/2019

Secondary Effluent 12 Thallium < ND pg/L 1 0.18 EPA 200.8 12/2/2020

Secondary Effluent 12 Thallium < ND pg/L 1 0.18 EPA200.8 11/18/2021 11/24/2021
Secondary Effluent 13 Zinc = 63 pg/L 50 15 EPA200.7 12/1/2016

Secondary Effluent 13 Zinc = 50 pg/L 50 15 EPA200.7 11/29/2017

Secondary Effluent 13 Zinc < ND pg/L 50 15 EPA200.7 12/5/2018

Secondary Effluent 13 Zinc < ND pg/L 50 15 EPA200.7 12/12/2018

Secondary Effluent 13 Zinc = 120  pg/L 50 15 EPA200.7 11/20/2019

Secondary Effluent 13 Zinc = 110  pg/L 50 15 EPA200.7 12/18/2019

Secondary Effluent 13 Zinc = 51 Mg/l 50 15 EPA200.7 12/2/2020
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Big Bear City Regional Treatment Plant

Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Secondary Effluent 13 Zinc = 87 pg/L 50 15 EPA 200.7 11/18/2021 11/23/2021
Secondary Effluent 14 Cyanide (total) = 2.7 Mg/l 5 1.2 SM4500-CN E 11/20/2019

Secondary Effluent 14 Cyanide (total) J 2 Mg/l 5 1.2 SM 4500CN-F 11/18/2021 12/13/2021
Secondary Effluent 15 Asbestos = 2 MFL 0.5 0.5 EPA100.2 11/18/2021 12/13/2021
Secondary Effluent 16 2,3,7,8-TCDD < ND pg/L 5 5 EPA1613B 11/18/2021 12/13/2021
Secondary Effluent 17 Acrolein < ND pg/L 5 EPA 624 12/1/2016

Secondary Effluent 17 Acrolein < ND Mg/l 5 EPA 624 11/29/2017

Secondary Effluent 17 Acrolein < ND Mg/l 5 EPA 624 12/5/2018

Secondary Effluent 17 Acrolein < ND Mg/l 20 EPA 624 12/18/2019

Secondary Effluent 17 Acrolein < ND pg/L 2 EPA 624 12/2/2020

Secondary Effluent 17 Acrolein < ND Mg/l 2 1.2 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 18 Acrylonitrile < ND Mg/l 5 EPA 624 12/1/2016

Secondary Effluent 18 Acrylonitrile < ND Mg/l 5 EPA 624 11/29/2017

Secondary Effluent 18 Acrylonitrile < ND Mg/l 5 EPA 624 12/5/2018

Secondary Effluent 18 Acrylonitrile < ND Mg/l 20 EPA 624 12/18/2019

Secondary Effluent 18 Acrylonitrile < ND Mg/l 2 EPA 624 12/2/2020

Secondary Effluent 18 Acrylonitrile < ND Mg/l 2 0.6 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 19 Benzene < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 19 Benzene < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 19 Benzene < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 19 Benzene < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 19 Benzene < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 19 Benzene < ND pg/L 0.5 0.096 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 20 Bromoform < ND pg/L 1 EPA 624 12/1/2016

Secondary Effluent 20 Bromoform < ND pg/L 1 EPA 624 11/29/2017

Secondary Effluent 20 Bromoform < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 20 Bromoform < ND pg/L 5 EPA 624 12/18/2019

Secondary Effluent 20 Bromoform < ND pg/L 0.5 EPA 624 12/2/2020

Secondary Effluent 20 Bromoform < ND pg/L 0.5 0.072 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 21 Carbon Tetrachloride < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 21 Carbon Tetrachloride < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 21 Carbon Tetrachloride < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 21 Carbon Tetrachloride < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 21 Carbon Tetrachloride < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 21 Carbon Tetrachloride < ND Mg/l 0.5 0.1 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 22 Chlorobenzene < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 22 Chlorobenzene < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 22 Chlorobenzene < ND Mg/l 1 EPA 624 12/5/2018
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Big Bear City Regional Treatment Plant

Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL A“"/.Z'tfl,%a' Sample Date  Analysis Date
Secondary Effluent 22 Chlorobenzene < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 22 Chlorobenzene < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 22 Chlorobenzene < ND Mg/l 0.5 0.088 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 23 Chlorodibromomethane < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 23 Chlorodibromomethane < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 23 Chlorodibromomethane < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 23 Chlorodibromomethane < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 23 Chlorodibromomethane < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 23 Chlorodibromomethane < ND Mg/l 0.5 0.052 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 24 Chloroethane < ND pg/L 1 EPA 624 12/1/2016

Secondary Effluent 24 Chloroethane < ND pg/L 1 EPA 624 11/29/2017

Secondary Effluent 24 Chloroethane < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 24 Chloroethane < ND pg/L 10 EPA 624 12/18/2019

Secondary Effluent 24 Chloroethane < ND pg/L 0.5 EPA 624 12/2/2020

Secondary Effluent 24 Chloroethane < ND pg/L 0.5 0.18 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 25 2-Chloroethyl Vinyl Ether < ND pg/L 5 EPA 624 12/1/2016

Secondary Effluent 25 2-Chloroethyl Vinyl Ether < ND Mg/l 5 EPA 624 11/29/2017

Secondary Effluent 25 2-Chloroethyl Vinyl Ether < ND pg/L 5 EPA 624 12/5/2018

Secondary Effluent 25 2-Chloroethyl Vinyl Ether < ND pg/L 10 EPA 624 12/18/2019

Secondary Effluent 25 2-Chloroethyl Vinyl Ether < ND pg/L 1 EPA 624 12/2/2020

Secondary Effluent 25 2-Chloroethyl Vinyl Ether < ND Mg/l 1 0.72 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 26 Chloroform < ND pg/L 1 EPA 624 12/1/2016

Secondary Effluent 26 Chloroform < ND pg/L 1 EPA 624 11/29/2017

Secondary Effluent 26 Chloroform < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 26 Chloroform < ND pg/L 5 EPA 624 12/18/2019

Secondary Effluent 26 Chloroform < ND pg/L 0.5 EPA 624 12/2/2020

Secondary Effluent 26 Chloroform < ND pg/L 0.5 0.079 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 27 Dichlorobromomethane < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 27 Dichlorobromomethane < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 27 Dichlorobromomethane < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 27 Dichlorobromomethane < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 27 Dichlorobromomethane < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 27 Dichlorobromomethane < ND Mg/l 0.5 0.058 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 28 1,1-Dichloroethane (1,1-DCA) < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 28 1,1-Dichloroethane (1,1-DCA) < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 28 1,1-Dichloroethane (1,1-DCA) < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 28 1,1-Dichloroethane (1,1-DCA) < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 28 1,1-Dichloroethane (1,1-DCA) < ND Mg/l 0.5 EPA 624 12/2/2020
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Big Bear City Regional Treatment Plant

Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Secondary Effluent 28 1,1-Dichloroethane (1,1-DCA) < ND Mg/l 0.5 0.08 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 29 1,2-Dichloroethane (1,2-DCA) < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 29 1,2-Dichloroethane (1,2-DCA) < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 29 1,2-Dichloroethane (1,2-DCA) < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 29 1,2-Dichloroethane (1,2-DCA) < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 29 1,2-Dichloroethane (1,2-DCA) < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 29 1,2-Dichloroethane (1,2-DCA) < ND Mg/l 0.5 0.06 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 30 1,1-Dichloroethylene (1,1-DCE) < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 30 1,1-Dichloroethylene (1,1-DCE) < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 30 1,1-Dichloroethylene (1,1-DCE) < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 30 1,1-Dichloroethylene (1,1-DCE) < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 30 1,1-Dichloroethylene (1,1-DCE) < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 30 1,1-Dichloroethylene (1,1-DCE) < ND Mg/l 0.5 0.12 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 31 1,2-Dichloropropane < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 31 1,2-Dichloropropane < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 31 1,2-Dichloropropane < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 31 1,2-Dichloropropane < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 31 1,2-Dichloropropane < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 31 1,2-Dichloropropane < ND Mg/l 0.5 0.066 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 32 1,3-Dichloropropene < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 32 1,3-Dichloropropene < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 32 1,3-Dichloropropene < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 32 1,3-Dichloropropene < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 32 1,3-Dichloropropene < ND Mg/l 0.5 0.11 EPA 6241 11/18/2021 12/13/2021
Secondary Effluent 33 Ethylbenzene < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 33 Ethylbenzene < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 33 Ethylbenzene < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 33 Ethylbenzene < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 33 Ethylbenzene < ND pg/L 2 EPA 624 12/2/2020

Secondary Effluent 33 Ethylbenzene < ND pg/L 2 0.098 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 34 Methyl Bromide < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 34 Methyl Bromide < ND pg/L 1 EPA 624 11/29/2017

Secondary Effluent 34 Methyl Bromide < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 34 Methyl Bromide < ND pg/L 10 EPA 624 12/18/2019

Secondary Effluent 34 Methyl Bromide < ND pg/L 0.5 EPA 624 12/2/2020

Secondary Effluent 34 Methyl Bromide < ND pg/L 0.5 0.19 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 35 Methyl Chloride < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 35 Methyl Chloride < ND Mg/l 1 EPA 624 11/29/2017
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Big Bear City Regional Treatment Plant

Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL A“"/.Z'tfl,%a' Sample Date  Analysis Date
Secondary Effluent 35 Methyl Chloride < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 35 Methyl Chloride < ND pg/L 10 EPA 624 12/18/2019

Secondary Effluent 35 Methyl Chloride < ND pg/L 2 EPA 624 12/2/2020

Secondary Effluent 35 Methyl Chloride < ND pg/L 2 0.19 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 36 Methylene Chloride < ND pg/L 1 EPA 624 12/1/2016

Secondary Effluent 36 Methylene Chloride < ND pg/L 1 EPA 624 11/29/2017

Secondary Effluent 36 Methylene Chloride < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 36 Methylene Chloride < ND pg/L 5 EPA 624 12/18/2019

Secondary Effluent 36 Methylene Chloride < ND pg/L 2 EPA 624 12/2/2020

Secondary Effluent 36 Methylene Chloride < ND pg/L 2 0.076 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 37 1,1,2,2-Tetrachloroethane < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 37 1,1,2,2-Tetrachloroethane < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 37 1,1,2,2-Tetrachloroethane < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 37 1,1,2,2-Tetrachloroethane < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 37 1,1,2,2-Tetrachloroethane < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 37 1,1,2,2-Tetrachloroethane < ND pg/L 0.5 0.11 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 38 Tetrachloroethylene (PCE) < ND pg/L 1 EPA 624 12/1/2016

Secondary Effluent 38 Tetrachloroethylene (PCE) < ND pg/L 1 EPA 624 11/29/2017

Secondary Effluent 38 Tetrachloroethylene (PCE) < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 38 Tetrachloroethylene (PCE) < ND pg/L 5 EPA 624 12/18/2019

Secondary Effluent 38 Tetrachloroethylene (PCE) < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 38 Tetrachloroethylene (PCE) < ND Mg/l 0.5 0.11 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 39 Toluene < ND pg/L 1 EPA 624 12/1/2016

Secondary Effluent 39 Toluene < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 39 Toluene < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 39 Toluene < ND pg/L 5 EPA 624 12/18/2019

Secondary Effluent 39 Toluene < ND pg/L 0.5 EPA 624 12/2/2020

Secondary Effluent 39 Toluene < ND pg/L 2 0.07 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 40 trans-1,2-Dichloroethylene (t-1,2-DCE < ND pg/L 1 EPA 624 12/1/2016

Secondary Effluent 40 trans-1,2-Dichloroethylene (t-1,2-DCE < ND pg/L 1 EPA 624 11/29/2017

Secondary Effluent 40 trans-1,2-Dichloroethylene (t-1,2-DCE < ND pg/L 1 EPA 624 12/5/2018

Secondary Effluent 40 trans-1,2-Dichloroethylene (t-1,2-DCE < ND pg/L 5 EPA 624 12/18/2019

Secondary Effluent 40 trans-1,2-Dichloroethylene (t-1,2-DCE < ND pg/L 1 EPA 624 12/2/2020

Secondary Effluent 40 trans-1,2-Dichloroethylene (t-1,2-DCE < ND pg/L 1 0.11 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 41 1,1,1-Trichloroethane (1,1,1-TCA) < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 41 1,1,1-Trichloroethane (1,1,1-TCA < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 41 1,1,1-Trichloroethane (1,1,1-TCA < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 41 1,1,1-Trichloroethane (1,1,1-TCA < ND Mg/l 5 EPA 624 12/18/2019
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Big Bear City Regional Treatment Plant

Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Secondary Effluent 41 1,1,1-Trichloroethane (1,1,1-TCA) < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 41 1,1,1-Trichloroethane (1,1,1-TCA) < ND Mg/l 0.5 0.06 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 42 1,1,2-Trichloroethane (1,1,2-TCA) < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 42 1,1,2-Trichloroethane (1,1,2-TCA) < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 42 1,1,2-Trichloroethane (1,1,2-TCA) < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 42 1,1,2-Trichloroethane (1,1,2-TCA) < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 42 1,1,2-Trichloroethane (1,1,2-TCA) < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 42 1,1,2-Trichloroethane (1,1,2-TCA) < ND Mg/l 0.5 0.068 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 43 Trichloroethylene (TCE) < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 43 Trichloroethylene (TCE) < ND Mg/l 1 EPA 624 11/29/2017

Secondary Effluent 43 Trichloroethylene (TCE) < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 43 Trichloroethylene (TCE) < ND Mg/l 5 EPA 624 12/18/2019

Secondary Effluent 43 Trichloroethylene (TCE) < ND Mg/l 2 EPA 624 12/2/2020

Secondary Effluent 43 Trichloroethylene (TCE) < ND Mg/l 2 0.082 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 44  Vinyl Chloride (VC) < ND Mg/l 1 EPA 624 12/1/2016

Secondary Effluent 44  Vinyl Chloride (VC) < ND pg/L 1 EPA 624 11/29/2017

Secondary Effluent 44 Vinyl Chloride (VC) < ND Mg/l 1 EPA 624 12/5/2018

Secondary Effluent 44  Vinyl Chloride (VC) < ND pg/L 10 EPA 624 12/18/2019

Secondary Effluent 44  Vinyl Chloride (VC) < ND Mg/l 0.5 EPA 624 12/2/2020

Secondary Effluent 44 Vinyl Chloride (VC) < ND pg/L 0.5 0.12 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 45 2-Chlorophenol < ND Mg/l 1 EPA 625 12/1/2016

Secondary Effluent 45 2-Chlorophenol < ND Mg/l 1 EPA 625 11/29/2017

Secondary Effluent 45 2-Chlorophenol < ND Mg/l 10 EPA 625 12/5/2018

Secondary Effluent 45 2-Chlorophenol < ND Mg/l 10 EPA 625 12/18/2019

Secondary Effluent 45 2-Chlorophenol < ND Mg/l 9 EPA 625 12/2/2020

Secondary Effluent 45 2-Chlorophenol < ND Mg/l 10 2.7 EPA625 11/18/2021 12/13/2021
Secondary Effluent 46 2,4-Dichlorophenol < ND Mg/l 1 EPA 625 12/1/2016

Secondary Effluent 46 2,4-Dichlorophenol < ND Mg/l 1 EPA 625 11/29/2017

Secondary Effluent 46 2,4-Dichlorophenol < ND Mg/l 10 EPA 625 12/5/2018

Secondary Effluent 46 2,4-Dichlorophenol < ND Mg/l 10 EPA 625 12/18/2019

Secondary Effluent 46 2,4-Dichlorophenol < ND Mg/l 8 EPA 625 12/2/2020

Secondary Effluent 46 2,4-Dichlorophenol < ND Mg/l 5 3.5 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 47 2,4-Dimethylphenol < ND pg/L 1 EPA 625 12/1/2016

Secondary Effluent 47 2,4-Dimethylphenol < ND pg/L 1 EPA 625 11/29/2017

Secondary Effluent 47 2,4-Dimethylphenol < ND pg/L 10 EPA 625 12/5/2018

Secondary Effluent 47 2,4-Dimethylphenol < ND pg/L 10 EPA 625 12/18/2019

Secondary Effluent 47 2,4-Dimethylphenol < ND pg/L 8 EPA 625 12/2/2020

Secondary Effluent 47 2,4-Dimethylphenol < ND pg/L 10 3 EPA625 11/18/2021 12/13/2021
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Secondary Effluent 48 2-Methyl-4,6-Dinitrophenol < ND Mg/l 5 EPA 625 12/1/2016

Secondary Effluent 48 2-Methyl-4,6-Dinitrophenol < ND Mg/l 5 EPA 625 11/29/2017

Secondary Effluent 48 2-Methyl-4,6-Dinitrophenol < ND Mg/l 25 EPA 625 12/5/2018

Secondary Effluent 48 2-Methyl-4,6-Dinitrophenol < ND Mg/l 25 EPA 625 12/18/2019

Secondary Effluent 48 2-Methyl-4,6-Dinitrophenol < ND Mg/l 25 EPA 625 12/2/2020

Secondary Effluent 48 2-Methyl-4,6-Dinitrophenol < ND Mg/l 50 3.7 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 49 2,4-Dinitrophenol < ND Mg/l 1 EPA 625 12/1/2016

Secondary Effluent 49 2,4-Dinitrophenol < ND pg/L 10 EPA 625 11/29/2017

Secondary Effluent 49 2,4-Dinitrophenol < ND pg/L 25 EPA 625 12/5/2018

Secondary Effluent 49 2,4-Dinitrophenol < ND Mg/l 25 EPA 625 12/18/2019

Secondary Effluent 49 2,4-Dinitrophenol < ND Mg/l 25 EPA 625 12/2/2020

Secondary Effluent 49 2,4-Dinitrophenol < ND Mg/l 25 26 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 50 2-Nitrophenol < ND Mg/l 1 EPA 625 12/1/2016

Secondary Effluent 50 2-Nitrophenol < ND Mg/l 1 EPA 625 11/29/2017

Secondary Effluent 50 2-Nitrophenol < ND Mg/l 10 EPA 625 12/5/2018

Secondary Effluent 50 2-Nitrophenol < ND pg/L 10 EPA 625 12/18/2019

Secondary Effluent 50 2-Nitrophenol < ND Mg/l 10 EPA 625 12/2/2020

Secondary Effluent 50 2-Nitrophenol < ND Mg/l 50 25 EPA625 11/18/2021 12/13/2021
Secondary Effluent 51 4-Nitrophenol < ND Mg/l 5 EPA 625 12/1/2016

Secondary Effluent 51 4-Nitrophenol < ND Mg/l 5 EPA 625 11/29/2017

Secondary Effluent 51 4-Nitrophenol < ND Mg/l 25 EPA 625 12/5/2018

Secondary Effluent 51 4-Nitrophenol < ND Mg/l 25 EPA 625 12/18/2019

Secondary Effluent 51 4-Nitrophenol < ND Mg/l 7 EPA 625 12/2/2020

Secondary Effluent 51 4-Nitrophenol < ND Mg/l 50 2.8 EPA625 11/18/2021 12/13/2021
Secondary Effluent 52 3-Methyl-4-Chlorophenol < ND Mg/l 1 EPA 625 12/1/2016

Secondary Effluent 52 3-Methyl-4-Chlorophenol < ND Mg/l 1 EPA 625 11/29/2017

Secondary Effluent 52 3-Methyl-4-Chlorophenol < ND Mg/l 20 EPA 625 12/5/2018

Secondary Effluent 52 3-Methyl-4-Chlorophenol < ND Mg/l 20 EPA 625 12/18/2019

Secondary Effluent 52 3-Methyl-4-Chlorophenol < ND Mg/l 9 EPA 625 12/2/2020

Secondary Effluent 52 3-Methyl-4-Chlorophenol < ND Mg/l 25 3.4 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 53 Pentachlorophenol < ND Mg/l 1 EPA 625 12/1/2016

Secondary Effluent 53 Pentachlorophenol < ND Mg/l 1 EPA 625 11/29/2017

Secondary Effluent 53 Pentachlorophenol < ND Mg/l 25 EPA 625 12/5/2018

Secondary Effluent 53 Pentachlorophenol < ND Mg/l 25 EPA 625 12/18/2019

Secondary Effluent 53 Pentachlorophenol < ND Mg/l 10 EPA 625 12/2/2020

Secondary Effluent 53 Pentachlorophenol < ND pg/L 25 49 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 54  Phenol < ND pg/L 1 EPA 625 12/1/2016

Secondary Effluent 54  Phenol < ND Mg/l 1 EPA 625 11/29/2017
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Big Bear City Regional Treatment Plant
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Secondary Effluent 54  Phenol < ND Mg/l 10 EPA 625 12/5/2018

Secondary Effluent 54  Phenol < ND Mg/l 10 EPA 625 12/18/2019

Secondary Effluent 54  Phenol < ND Mg/l 4 EPA 625 12/2/2020

Secondary Effluent 54  Phenol < ND Mg/l 5 2.5 EPA625 11/18/2021 12/13/2021
Secondary Effluent 55 2,4,6-Trichlorophenol < ND Mg/l 1 EPA 625 12/1/2016

Secondary Effluent 55 2,4,6-Trichlorophenol < ND Mg/l 1 EPA 625 11/29/2017

Secondary Effluent 55 2,4,6-Trichlorophenol < ND Mg/l 10 EPA 625 12/5/2018

Secondary Effluent 55 2,4,6-Trichlorophenol < ND Mg/l 10 EPA 625 12/18/2019

Secondary Effluent 55 2,4,6-Trichlorophenol < ND Mg/l 8 EPA 625 12/2/2020

Secondary Effluent 55 2,4,6-Trichlorophenol < ND Mg/l 50 3.6 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 56 Acenaphthene < ND pg/L 0.5 0.27 EPA610 11/18/2021 12/13/2021
Secondary Effluent 57 Acenaphthylene < ND pg/L 0.2 0.011 EPA610 11/18/2021 12/13/2021
Secondary Effluent 58 Anthracene < ND pg/L 0.2 0.029 EPA610 11/18/2021 12/13/2021
Secondary Effluent 59 Benzidine < ND pg/L 25 25 EPA625 11/18/2021 12/13/2021
Secondary Effluent 60 Benzo(a)anthracene < ND Mg/l 0.2 0.023 EPA610 11/18/2021 12/13/2021
Secondary Effluent 61 Benzo(a)pyrene < ND pg/L 0.1 0.03 EPA610 11/18/2021 12/13/2021
Secondary Effluent 62 Benzo(b)fluoranthene < ND Mg/l 0.5 0.03 EPA610 11/18/2021 12/13/2021
Secondary Effluent 63 Benzo(g,h,i)perylene < ND Mg/l 0.2 0.029 EPA610 11/18/2021 12/13/2021
Secondary Effluent 64 Benzo(k)fluoranthene < ND Mg/l 0.2 0.029 EPA610 11/18/2021 12/13/2021
Secondary Effluent 65 Bis(2-chloroethoxy)methane < ND Mg/l 25 2.8 EPA625 11/18/2021 12/13/2021
Secondary Effluent 66 Bis(2-chloroethyl)ether < ND Mg/l 5 25 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 67 Bis(2-chloroisopropyl)ether < ND Mg/l 50 2.5 EPA625 11/18/2021 12/13/2021
Secondary Effluent 68 Bis(2-ethylhexyl)phthalate (DEHP) < ND Mg/l 7.5 3.3 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 69 4-Bromophenyl phenyl ether < ND pg/L 50 2.5 EPA625 11/18/2021 12/13/2021
Secondary Effluent 70 Butylbenzyl phthalate < ND Mg/l 50 6 EPA625 11/18/2021 12/13/2021
Secondary Effluent 71 2-Chloronaphthalene < ND Mg/l 50 25 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 72 4-Chlorophenyl phenyl ether < ND Mg/l 25 25 EPA625 11/18/2021 12/13/2021
Secondary Effluent 73 Chrysene < ND pg/L 0.2 0.028 EPA610 11/18/2021 12/13/2021
Secondary Effluent 74 Dibenzo(a,h)anthracene < ND Mg/l 0.1 0.027 EPA610 11/18/2021 12/13/2021
Secondary Effluent 75 1,2-Dichlorobenzene (0-DCB) < ND Mg/l 0.5 0.059 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 76 1,3-Dichlorobenzene (m-DCB) < ND Mg/l 2 0.077 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 77 1,4-Dichlorobenzene (p-DCB) < ND Mg/l 0.5 0.26 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 78 3,3'-Dichlorobenzidine < ND Mg/l 25 25 EPA625 11/18/2021 12/13/2021
Secondary Effluent 79 Diethylphthalate < ND Mg/l 10 2.7 EPA625 11/18/2021 12/13/2021
Secondary Effluent 80 Dimethylphthalate < ND Mg/l 10 55 EPA625 11/18/2021 12/13/2021
Secondary Effluent 81 Di-n-butylphthalate < ND Mg/l 50 3.7 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 82 2,4-Dinitrotoluene < ND Mg/l 25 3 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 83 2,6-Dinitrotoluene < ND Mg/l 25 3.9 EPAG625 11/18/2021 12/13/2021
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Secondary Effluent 84 Di-n-octylphthalate < ND pg/L 50 3.6 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 85 1,2-Diphenylhydrazine < ND Mg/l 5 25 EPA625 11/18/2021 12/13/2021
Secondary Effluent 86 Fluoranthene < ND pg/L 0.2 0.033 EPA610 11/18/2021 12/13/2021
Secondary Effluent 87 Fluorene < ND pg/L 0.2 0.15 EPA610 11/18/2021 12/13/2021
Secondary Effluent 88 Hexachlorobenzene < ND Mg/l 5 25 EPA625 11/18/2021 12/13/2021
Secondary Effluent 89 Hexachlorobutadiene < ND Mg/l 1 0.13 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent 90 Hexachlorocyclopentadiene < ND Mg/l 25 25 EPA625 11/18/2021 12/13/2021
Secondary Effluent 91 Hexachloroethane < ND pg/L 5 25 EPA625 11/18/2021 12/13/2021
Secondary Effluent 92 Indeno(1,2,3-c,d)pyrene < ND Mg/l 0.05 0.035 EPA610 11/18/2021 12/13/2021
Secondary Effluent 93 Isophorone < ND Mg/l 5 2.8 EPA625 11/18/2021 12/13/2021
Secondary Effluent 94 Naphthalene < ND pg/L 0.2 0.018 EPA610 11/18/2021 12/13/2021
Secondary Effluent 94 Naphthalene < ND pg/L 10 0.018 EPA 6241 11/18/2021 12/13/2021
Secondary Effluent 95 Nitrobenzene < ND Mg/l 50 26 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 96 N-Nitrosodiethylamine < ND Mg/l 25 25 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 97 N-Nitroso-di-n-propylamine < ND Mg/l 25 25 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 98 N-Nitrosodiphenylamine < ND pg/L 5 3.6 EPAG625 11/18/2021 12/13/2021
Secondary Effluent 99 Phenanthrene < ND pg/L 0.2 0.012 EPA 610 11/18/2021 12/13/2021
Secondary Effluent 100 Pyrene < ND pg/L 0.2 0.04 EPA610 11/18/2021 12/13/2021
Secondary Effluent 101 1,2,4-Trichlorobenzene < ND Mg/l 5 0.79 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent 102 Aldrin < ND pg/L 0.025 0.008 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 103 alpha BHC < ND pg/L 0.05 0.008 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 104 beta BHC < ND pg/L 0.025 0.009 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 105 gamma BHC < ND pg/L 0.1 0.007 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 106 delta-BHC < ND pg/L 0.025 0.007 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 107 Chlordane < ND Mg/l 0.5 0.17 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 108 4,4'-DDT < ND pg/L 0.05 0.005 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 109 4,4'-DDE < ND pg/L 0.25 0.01 EPAG608 11/18/2021 12/13/2021
Secondary Effluent 110 4,4'-DDD < ND pg/L 0.25 0.05 EPA608 11/18/2021 12/13/2021
Secondary Effluent 111 Dieldrin < ND pg/L 0.05 0.009 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 112 Endosulfan | < ND pg/L 0.1 0.008 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 113 Endosulfan Il < ND Mg/l 0.05 0.005 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 114 Endosulfan sulfate < ND Mg/l 0.25 0.012 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 115 Endrin < ND pg/L 0.05 0.01 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 116 Endrin aldehyde < ND pg/L 0.05 0.01 EPA608 11/18/2021 12/13/2021
Secondary Effluent 117 Heptachlor < ND Mg/l 0.05 0.009 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 118 Heptachlor Epoxide < ND Mg/l 0.05 0.008 EPA 608 11/18/2021 12/13/2021
Secondary Effluent 119 Aroclor 1016 < ND Mg/l 25 25 EPAG608 11/18/2021 12/13/2021
Secondary Effluent 120 Aroclor 1221 < ND Mg/l 25 25 EPAG608 11/18/2021 12/13/2021
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Secondary Effluent 121 Aroclor 1232 < ND pg/L 25 2.5 EPA608 11/18/2021 12/13/2021
Secondary Effluent 122 Aroclor 1242 < ND pg/L 25 2.5 EPA608 11/18/2021 12/13/2021
Secondary Effluent 123 Aroclor 1248 < ND pg/L 25 2.5 EPA608 11/18/2021 12/13/2021
Secondary Effluent 124 Aroclor 1254 < ND Mg/l 25 2.5 EPA608 11/18/2021 12/13/2021
Secondary Effluent 125 Aroclor 1260 < ND pg/L 25 2.5 EPAG608 11/18/2021 12/13/2021
Secondary Effluent 126 Toxaphene < ND pg/L 2.5 0.26 EPA 608 11/18/2021 12/13/2021
Secondary Effluent Aluminum (Al) = 110  pg/L 50 14 EPA 200.7 11/20/2019

Secondary Effluent Aluminum (Al) = 250 g/l 50 14 EPA 200.7 11/18/2021 11/23/2021
Secondary Effluent Barium (Ba) = 46 pg/L 100 12 EPA 200.7 11/20/2019

Secondary Effluent Iron (Fe) = 150  pg/L 100 14 EPA 200.7 11/20/2019

Secondary Effluent Iron (Fe) Dissolved J 22 Mg/l 100 14 EPA 200.7 11/18/2021 11/30/2021
Secondary Effluent Manganese (Mn) = 21 Mg/l 20 0.8 EPA 200.7 11/20/2019

Secondary Effluent Manganese (Mn) Dissolved < ND Mg/l 20 0.8 EPA200.7 11/18/2021 11/30/2021
Secondary Effluent Chloride (Cl) = 53 mg/L 1 0.075 EPA 300.0 11/18/2021 11/18/2021
Secondary Effluent Fluoride (F) = 0.3 mg/L 0.1 0.026 EPA 300.0 11/20/2019

Secondary Effluent Fluoride (F) = 0.52 mg/L 0.1 0.026 EPA 300.0 11/18/2021 11/18/2021
Secondary Effluent Nitrate as N (NO3-N) = 1.3 mg/L 0.4 0.12 EPA 300.0 11/20/2019

Secondary Effluent Nitrite as N (NO2-N) < ND mg/L 0.4 0.17 EPA 300.0 11/20/2019

Secondary Effluent Sulfate (SO4) = 35 mg/L 0.5 0.14 EPA 300.0 11/18/2021 11/18/2021
Secondary Effluent MBAS (LAS Mole. Wt 340.0) < ND mg/L 0.1 0.047 SM 5540C 11/20/2019

Secondary Effluent MBAS (LAS Mole. Wt 340.0) = 0.14 mg/L 0.1 0.047 SM 5540C 11/18/2021 11/18/2021
Secondary Effluent Methyl tert-Butyl Ether < ND Mg/l 3 0.069 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent Styrene < ND Mg/l 0.5 0.059 EPA624.1 11/18/2021 12/13/2021
Secondary Effluent Xylenes < ND Mg/l 0.5 0.26 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent Total Trihalomethanes (TTHM) < ND Mg/l 0.5 0.22 EPA 624.1 11/18/2021 12/13/2021
Secondary Effluent Boron (B) = 270 g/l 100 32 EPA 200.7 11/20/2019

Secondary Effluent Boron (B) = 260 g/l 100 32 EPA 200.7 11/18/2021 11/23/2021
Secondary Effluent Hardness, Total (as CaCO3) = 270  mg/L Calculated 11/20/2019

Secondary Effluent Hardness, Total (as CaCO3) = 260 mg/L 6.6 Calculated 11/18/2021 11/24/2021
Secondary Effluent Ammonia-N < ND mg/L 11/28/2018

Secondary Effluent Ammonia-N < ND mg/L 12/12/2018

Secondary Effluent Ammonia-N = 22 mg/L 1/2/2019

Secondary Effluent Ammonia-N = 7.5 mg/L 1/16/2019

Secondary Effluent Ammonia-N = 045 mg/L 2/6/2019

Secondary Effluent Ammonia-N = 1.1 mg/L 2/13/2019

Secondary Effluent Ammonia-N < ND mg/L 3/6/2019

Secondary Effluent Ammonia-N = 0.26 mg/L 3/20/2019

Secondary Effluent Ammonia-N = 0.27 mg/L 4/3/2019
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Secondary Effluent Ammonia-N < ND mg/L 4/17/2019

Secondary Effluent Ammonia-N < ND mg/L 5/1/2019

Secondary Effluent Ammonia-N = 3.2 mg/L 5/15/2019

Secondary Effluent Ammonia-N = 0.39 mg/L 6/23/2019

Secondary Effluent Ammonia-N = 1.6 mg/L 7/17/2019

Secondary Effluent Ammonia-N = 3.1 mg/L 8/7/2019

Secondary Effluent Ammonia-N = 1.4 mg/L 8/21/2019

Secondary Effluent Ammonia-N = 6.6 mg/L 9/4/2019

Secondary Effluent Ammonia-N < ND mg/L 9/18/2019

Secondary Effluent Ammonia-N = 2.3 mg/L 10/23/2019

Secondary Effluent Ammonia-N = 1.3 mg/L 11/6/2019

Secondary Effluent Ammonia-N = 0.55 mg/L 11/20/2019

Secondary Effluent Ammonia-N = 0.26 mg/L 12/4/2019

Secondary Effluent Ammonia-N < ND mg/L 12/18/2019

Secondary Effluent Ammonia-N = 1.2 mg/L 11/18/2021

Shay Pond 1 Antimony (Sb) < ND pg/L 6 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 2 Arsenic (As) < ND pg/L 2 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 3 Beryllium (Be) < ND pg/L 1 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 4 Cadmium (Cd) < ND pg/L 1 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 5a Chromium (+3) = 0.76  pg/L [CALC] 11/17/2021 11/24/2021
Shay Pond 5b  Chromium (+6) = 1 pg/L 1 EPA 218.6 11/17/2021 11/24/2021
Shay Pond 5 Chromium (Total Cr) J 1.8 pg/L 10 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 6 Copper (Cu) J 31 pg/L 50 EPA 200.7 11/17/2021 11/23/2021
Shay Pond 7 Lead (Pb) J 1.4 pg/L 5 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 8 Mercury < ND pg/L 1 EPA 200.8 11/17/2021 11/30/2021
Shay Pond 8 Mercury < ND pg/L 0.2 0.15 EPA245.1 11/17/2021 11/30/2021
Shay Pond 9 Nickel (Ni) J 0.52 pg/lL 10 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 10 Selenium (Se) J 1.4 pg/L 5 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 11 Silver (Ag) < ND pg/L 10 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 12 Thallium (TI) < ND pg/L 1 EPA 200.8 11/17/2021 11/24/2021
Shay Pond 13 Zinc (Zn) < ND pg/L 50 EPA 200.7 11/17/2021 11/23/2021
Shay Pond 14 Cyanide (total) < ND pg/L 50 10 SM4500-CN E 11/17/2021 11/24/2021
Shay Pond 15 Asbestos < ND MFL EPA 100.2 11/17/2021 11/26/2021
Shay Pond 16 2,3,7,8-TCDD < ND pg/L EPA 1613B 11/17/2021 12/1/2021
Shay Pond 17 Acrolein < ND pg/L 2 1.2 EPA624.1 11/17/2021 11/19/2021
Shay Pond 18 Acrylonitrile < ND pg/L 2 0.6 EPA624.1 11/17/2021 11/19/2021
Shay Pond 19 Benzene < ND pg/L 0.5 0.096 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 20 Bromoform = 0.58 pg/L 0.5 0.072 EPA 624.1 11/17/2021 11/19/2021
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Big Bear City Regional Treatment Plant
Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Shay Pond 21 Carbon tetrachloride < ND Mg/l 0.5 0.1 EPA624.1 11/17/2021 11/19/2021
Shay Pond 22 Chlorobenzene < ND pg/L 0.5 0.088 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 23 Dibromochloromethane = 0.8 Mg/l 0.5 0.052 EPA624.1 11/17/2021 11/19/2021
Shay Pond 24 Chloroethane < ND pg/L 0.5 0.18 EPA624.1 11/17/2021 11/19/2021
Shay Pond 25 2-Chloroethylvinyl ether < ND pg/L 1 0.72 EPA624.1 11/17/2021 11/19/2021
Shay Pond 26 Chloroform < ND pg/L 0.5 0.079 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 27 Bromodichloromethane J 0.32 pg/L 0.5 0.058 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 28 1,1-Dichloroethane < ND pg/L 0.5 0.08 EPA624.1 11/17/2021 11/19/2021
Shay Pond 29 1,2-Dichloroethane < ND pg/L 0.5 0.06 EPA624.1 11/17/2021 11/19/2021
Shay Pond 30 1,1-Dichloroethene < ND pg/L 0.5 0.12 EPA624.1 11/17/2021 11/19/2021
Shay Pond 31 1,2-Dichloropropane < ND pg/L 0.5 0.066 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 32 1,3-Dichloropropene (total) < ND Mg/l 0.5 0.11 EPA624.1 11/17/2021 11/19/2021
Shay Pond 33 Ethylbenzene < ND pg/L 2 0.098 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 34 Bromomethane < ND pg/L 0.5 0.19 EPA624.1 11/17/2021 11/19/2021
Shay Pond 35 Chloromethane < ND pg/L 2 0.19 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 36 Methylene chloride < ND pg/L 2 0.076 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 37 1,1,2,2-Tetrachloroethane < ND pg/L 0.5 0.11 EPAG624.1 11/17/2021 11/19/2021
Shay Pond 38 Tetrachloroethene < ND Mg/l 0.5 0.11 EPA624.1 11/17/2021 11/19/2021
Shay Pond 39 Toluene < ND pg/L 2 0.07 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 40 trans-1,2-Dichloroethene < ND Mg/l 1 0.11 EPA624.1 11/17/2021 11/19/2021
Shay Pond 41 1,1,1-Trichloroethane < ND pg/L 0.5 0.06 EPA624.1 11/17/2021 11/19/2021
Shay Pond 42 1,1,2-Trichloroethane < ND pg/L 0.5 0.068 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 43 Trichloroethene < ND pg/L 2 0.082 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 44 Vinyl chloride < ND pg/L 0.5 0.12 EPA624.1 11/17/2021 11/19/2021
Shay Pond 45 2-Chlorophenol < ND pg/L 10 2.7 EPA®625 11/17/2021 11/24/2021
Shay Pond 46 2,4-Dichlorophenol < ND pg/L 5 3.5 EPAG625 11/17/2021 11/24/2021
Shay Pond 47 2,4-Dimethylphenol < ND pg/L 10 3 EPAB625 11/17/2021 11/24/2021
Shay Pond 48 4,6-Dinitro-2-methylphenol < ND pg/L 50 3.7 EPAB625 11/17/2021 11/24/2021
Shay Pond 49 2 ,4-Dinitrophenol < ND pg/L 25 26 EPA®625 11/17/2021 11/24/2021
Shay Pond 50 2-Nitrophenol < ND pg/L 50 25 EPA®625 11/17/2021 11/24/2021
Shay Pond 51 4-Nitrophenol < ND pg/L 50 2.8 EPA625 11/17/2021 11/24/2021
Shay Pond 52 4-Chloro-3-methylphenol < ND pg/L 25 3.4 EPABG25 11/17/2021 11/24/2021
Shay Pond 53 Pentachlorophenol < ND Mg/l 25 49 EPAG625 11/17/2021 11/24/2021
Shay Pond 54  Phenol < ND pg/L 5 25 EPAG625 11/17/2021 11/24/2021
Shay Pond 55 2,4,6-Trichlorophenol < ND pg/L 50 3.6 EPAB625 11/17/2021 11/24/2021
Shay Pond 56 Acenaphthene < ND pg/L 0.5 0.27 EPAG610 11/17/2021 11/29/2021
Shay Pond 57 Acenaphthylene < ND pg/L 0.2 0.011 EPA 610 11/17/2021 11/29/2021
Shay Pond 58 Anthracene < ND pg/L 0.2 0.029 EPA 610 11/17/2021 11/29/2021
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Big Bear City Regional Treatment Plant
Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Shay Pond 59 Benzidine < ND pg/L 25 25 EPA625 11/17/2021 11/24/2021
Shay Pond 60 Benzo (a) anthracene < ND Mg/l 0.2 0.023 EPA610 11/17/2021 11/29/2021
Shay Pond 61 Benzo (a) pyrene < ND Mg/l 0.1 0.03 EPA610 11/17/2021 11/29/2021
Shay Pond 62 Benzo (b) fluoranthene < ND Mg/l 0.5 0.03 EPA610 11/17/2021 11/29/2021
Shay Pond 63 Benzo (g,h,i) perylene < ND Mg/l 0.2 0.029 EPA610 11/17/2021 11/29/2021
Shay Pond 64 Benzo (k) fluoranthene < ND Mg/l 0.2 0.029 EPA610 11/17/2021 11/29/2021
Shay Pond 65 Bis(2-chloroethoxy)methane < ND Mg/l 25 2.8 EPA625 11/17/2021 11/24/2021
Shay Pond 66 Bis(2-chloroethyl)ether < ND pg/L 5 25 EPAB625 11/17/2021 11/24/2021
Shay Pond 67 Bis(2-chloroisopropyl)ether < ND Mg/l 50 25 EPAG625 11/17/2021 11/24/2021
Shay Pond 68 Bis(2-ethylhexyl)phthalate < ND pg/L 7.5 3.3 EPAG625 11/17/2021 11/24/2021
Shay Pond 69 4-Bromophenyl phenyl ether < ND Mg/l 50 25 EPAG625 11/17/2021 11/24/2021
Shay Pond 70 Butyl benzyl phthalate < ND Mg/l 50 6 EPA625 11/17/2021 11/24/2021
Shay Pond 71 2-Chloronaphthalene < ND Mg/l 50 25 EPA625 11/17/2021 11/24/2021
Shay Pond 72 4-Chlorophenyl phenyl ether < ND Mg/l 25 25 EPAG625 11/17/2021 11/24/2021
Shay Pond 73 Chrysene < ND pg/L 0.2 0.028 EPA 610 11/17/2021 11/29/2021
Shay Pond 74 Dibenz (a,h) anthracene < ND Mg/l 0.1 0.027 EPA610 11/17/2021 11/29/2021
Shay Pond 75 1,2-Dichlorobenzene < ND pg/L 0.5 0.059 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 76 1,3-Dichlorobenzene < ND pg/L 0.5 0.077 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 77 1,4-Dichlorobenzene < ND pg/L 0.5 0.26 EPA624.1 11/17/2021 11/19/2021
Shay Pond 78 3,3’-Dichlorobenzidine < ND pg/L 25 25 EPAG25 11/17/2021 11/24/2021
Shay Pond 79 Diethyl phthalate < ND pg/L 10 2.7 EPAG25 11/17/2021 11/24/2021
Shay Pond 80 Dimethyl phthalate < ND pg/L 10 5.5 EPA625 11/17/2021 11/24/2021
Shay Pond 81 Di-n-butyl phthalate < ND pg/L 50 3.7 EPAG625 11/17/2021 11/24/2021
Shay Pond 82 2,4-Dinitrotoluene (2,4-DNT) < ND pg/L 25 3 EPAB625 11/17/2021 11/24/2021
Shay Pond 83 2,6-Dinitrotoluene (2,6-DNT) < ND pg/L 25 3.9 EPAB625 11/17/2021 11/24/2021
Shay Pond 84 Di-n-octyl phthalate < ND pg/L 50 3.6 EPAB625 11/17/2021 11/24/2021
Shay Pond 85 1,2-Diphenylhydrazine < ND pg/L 5 25 EPAG625 11/17/2021 11/24/2021
Shay Pond 86 Fluoranthene < ND pg/L 0.2 0.033 EPA 610 11/17/2021 11/29/2021
Shay Pond 87 Fluorene < ND pg/L 0.2 0.15 EPA610 11/17/2021 11/29/2021
Shay Pond 88 Hexachlorobenzene < ND Mg/l 5 25 EPAG625 11/17/2021 11/24/2021
Shay Pond 89 Hexachlorobutadiene < ND Mg/l 1 0.13 EPA624.1 11/17/2021 11/19/2021
Shay Pond 90 Hexachlorocyclopentadiene < ND Mg/l 25 2.5 EPAG625 11/17/2021 11/24/2021
Shay Pond 91 Hexachloroethane < ND Mg/l 5 25 EPAG625 11/17/2021 11/24/2021
Shay Pond 92 Indeno (1,2,3-cd) pyrene < ND pg/L 0.05 0.035 EPA 610 11/17/2021 11/29/2021
Shay Pond 93 Isophorone < ND Mg/l 5 2.8 EPA625 11/17/2021 11/24/2021
Shay Pond 94 Naphthalene < ND pg/L 0.2 0.018 EPA 610 11/17/2021 11/29/2021
Shay Pond 94 Naphthalene < ND pg/L 1 0.11 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 95 Nitrobenzene (NB) < ND pg/L 50 26 EPA®625 11/17/2021 11/24/2021
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Big Bear City Regional Treatment Plant
Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Shay Pond 96 N-Nitrosodimethylamine < ND pg/L 25 2.5 EPA625 11/17/2021 11/24/2021
Shay Pond 97 N-Nitrosodi-n-propylamine < ND Mg/l 25 25 EPAG625 11/17/2021 11/24/2021
Shay Pond 98 N-Nitrosodiphenylamine < ND Mg/l 5 3.6 EPAG625 11/17/2021 11/24/2021
Shay Pond 99 Phenanthrene < ND pg/L 0.2 0.012 EPA 610 11/17/2021 11/29/2021
Shay Pond 100 Pyrene < ND pg/L 0.2 0.04 EPAG610 11/17/2021 11/29/2021
Shay Pond 101 1,2,4-Trichlorobenzene < ND pg/L 1 0.79 EPA 624.1 11/17/2021 11/19/2021
Shay Pond 102 Aldrin < ND pg/L 0.025 0.008 EPA 608M 11/17/2021 11/24/2021
Shay Pond 103 alpha-BHC < ND pg/L 0.05 0.008 EPA 608M 11/17/2021 11/24/2021
Shay Pond 104 beta-BHC < ND pg/L 0.025 0.009 EPA 608M 11/17/2021 11/24/2021
Shay Pond 105 gamma-BHC (Lindane) < ND pg/L 0.1 0.007 EPA 608M 11/17/2021 11/24/2021
Shay Pond 106 delta-BHC < ND pg/L 0.025 0.007 EPA 608M 11/17/2021 11/24/2021
Shay Pond 107 Chlordane < ND pg/L 0.5 0.17 EPA 608M 11/17/2021 11/24/2021
Shay Pond 108 4,4°-DDT < ND pg/L 0.05 0.005 EPA 608M 11/17/2021 11/24/2021
Shay Pond 109 4,4°-DDE < ND pg/L 0.25 0.01 EPA608M 11/17/2021 11/24/2021
Shay Pond 110 4,4°-DDD < ND pg/L 0.25 0.05 EPA608M 11/17/2021 11/24/2021
Shay Pond 111 Dieldrin < ND pg/L 0.05 0.009 EPA 608M 11/17/2021 11/24/2021
Shay Pond 112 Endosulfan | < ND pg/L 0.1 0.008 EPA 608M 11/17/2021 11/24/2021
Shay Pond 113 Endosulfan Il < ND pg/L 0.05 0.005 EPA 608M 11/17/2021 11/24/2021
Shay Pond 114 Endosulfan sulfate < ND pg/L 0.05 0.012 EPA 608M 11/17/2021 11/24/2021
Shay Pond 115 Endrin < ND pg/L 0.05 0.01 EPA608M 11/17/2021 11/24/2021
Shay Pond 116 Endrin aldehyde < ND pg/L 0.05 0.01 EPA608M 11/17/2021 11/24/2021
Shay Pond 117 Heptachlor < ND pg/L 0.05 0.009 EPA 608M 11/17/2021 11/24/2021
Shay Pond 118 Heptachlor epoxide < ND pg/L 0.05 0.008 EPA 608M 11/17/2021 11/24/2021
Shay Pond 119 Aroclor 1016 < ND pg/L 25 25 EPA 608M 11/17/2021 11/24/2021
Shay Pond 120 Aroclor 1221 < ND pg/L 25 25 EPA 608M 11/17/2021 11/24/2021
Shay Pond 121 Aroclor 1232 < ND pg/L 25 25 EPA 608M 11/17/2021 11/24/2021
Shay Pond 122 Aroclor 1242 < ND pg/L 25 25 EPA 608M 11/17/2021 11/24/2021
Shay Pond 123 Aroclor 1248 < ND pg/L 25 2.5 EPA 608M 11/17/2021 11/24/2021
Shay Pond 124 Aroclor 1254 < ND pg/L 25 25 EPA 608M 11/17/2021 11/24/2021
Shay Pond 125 Aroclor 1260 < ND pg/L 25 25 EPA 608M 11/17/2021 11/24/2021
Shay Pond 126 Toxaphene < ND pg/L 25 0.26 EPA608M 11/17/2021 11/24/2021
Shay Pond Specific Conductance (E.C.) = 450  pmhos/cm 2 SM 2510B 11/17/2021 11/18/2021
Shay Pond Total Filterable Residue/TDS = 320 mg/L 5 SM 2540C 11/17/2021 11/29/2021
Shay Pond Aluminum (Al) 120 g/l 50 EPA 200.7 11/17/2021 11/23/2021
Shay Pond Iron (Fe) = 120 g/l 100 EPA 200.7 11/17/2021 11/23/2021
Shay Pond Manganese (Mn) J 6.7 pg/L 20 EPA 200.7 11/17/2021 11/23/2021
Shay Pond Ammonia as N (NH3-N) J 0.24 mg/L 0.5 EPA 350.1 11/17/2021 11/30/2021
Shay Pond Chloride (CI) = 7.6 mg/L 1 EPA 300.0 11/17/2021 11/18/2021
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Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Shay Pond Fluoride (F) = 1.2 mg/L 0.1 EPA 300.0 11/17/2021 11/18/2021
Shay Pond Nitrate as N (NO3-N) = 1.2 mg/L 0.4 EPA 300.0 11/17/2021 11/18/2021
Shay Pond Nitrate + Nitrite (as N) = 1.3 mg/L 0.4 EPA 300.0 11/17/2021 11/18/2021
Shay Pond Nitrite as N (NO2-N) < ND mg/L 0.4 EPA 300.0 11/17/2021 11/18/2021
Shay Pond Sulfate (SO4) = 23 mg/L 0.5 EPA 300.0 11/17/2021 11/18/2021
Shay Pond MBAS (LAS Mole. Wt 340.0) < ND mg/L 0.1 SM 5540C 11/17/2021 11/18/2021
Shay Pond Methyl tert-butyl ether < ND pg/L 3 0.069 EPA 624.1 11/17/2021 11/19/2021
Shay Pond Styrene < ND pg/L 0.5 0.059 EPA 624.1 11/17/2021 11/19/2021
Shay Pond Trichlorofluoromethane < ND Mg/l 5 0.13 EPA624.1 11/17/2021 11/19/2021
Shay Pond Xylenes (total) < ND pg/L 0.5 0.26 EPA624.1 11/17/2021 11/19/2021
Shay Pond Total Trihalomethanes (THM) = 1.7 pg/L 0.5 0.22 EPA624.1 11/17/2021 11/19/2021
Shay Pond Iron (Fe) Dissolved < ND pg/L 100 EPA 200.7 11/17/2021 11/29/2021
Shay Pond Manganese (Mn) Dissolved < ND Mg/l 20 EPA 200.7 11/17/2021 11/29/2021
Shay Pond Boron (B) J 59 pg/L 100 EPA 200.7 11/17/2021 11/23/2021
Shay Pond Hardness, Total (as CaCO3) = 180 mg/L 6.6 Calculated 11/17/2021 12/1/2021
Shay Pond pH (Lab) = 7.7 SuU SM 4500HB 11/17/2021 11/18/2021
Shay Pond Temperature (Field) = 56 °F Field 11/17/2021 11/17/2021
Shay Pond Total Kjeldahl Nitrogen < ND mg/L 1 EPA 351.2 11/17/2021 11/22/2021
Shay Pond Total Nitrogen = 1.2 mg/L Calculated 11/17/2021 11/22/2021
Big Bear Lake 1 Antimony (Sb) J 0.22 g/l 6 EPA 200.8 12/2/2021 12/9/2021
Big Bear Lake 2 Arsenic (As) J 1.3 pg/L 2 EPA 200.8 12/2/2021 12/9/2021
Big Bear Lake 3 Beryllium (Be) < ND pg/L 1 EPA 200.8 12/2/2021 12/9/2021
Big Bear Lake 4 Cadmium (Cd) < ND pg/L 1 EPA 200.8 12/2/2021 12/9/2021
Big Bear Lake 5a Chromium (+3) J 0.31  pg/L [CALC] 12/2/2021 12/9/2021
Big Bear Lake 5b  Chromium (+6) < ND pg/L 1 EPA 218.6 12/2/2021 12/3/2021
Big Bear Lake 5 Chromium (Total Cr) J 0.31 g/l 10 EPA 200.8 12/2/2021 12/9/2021
Big Bear Lake 6 Copper (Cu) < ND Mg/l 50 EPA 200.7 12/2/2021 12/10/2021
Big Bear Lake 7 Lead (Pb) J 1.8 pg/L 5 EPA 200.8 12/2/2021 12/9/2021
Big Bear Lake 8 Mercury < ND Mg/l 1 EPA 200.8 12/2/2021 12/8/2021
Big Bear Lake 8 Mercury = 0.27 pg/lL 0.2 0.15 EPA245.1 12/2/2021 12/9/2021
Big Bear Lake 9 Nickel (Ni) < ND pg/L 10 EPA 200.8 12/2/2021 12/10/2021
Big Bear Lake 10 Selenium (Se) < ND pg/L 5 EPA 200.8 12/2/2021 12/9/2021
Big Bear Lake 11 Silver (Ag) J 0.53 pg/lL 10 EPA 200.8 12/2/2021 12/9/2021
Big Bear Lake 12 Thallium (TI) < ND pg/L 1 EPA 200.8 12/2/2021 12/9/2021
Big Bear Lake 13  Zinc (Zn) < ND pg/L 50 EPA 200.7 12/2/2021 12/10/2021
Big Bear Lake 14 Cyanide (total) < ND pg/L 5 1 SM4500-CN E 12/2/2021 12/8/2021
Big Bear Lake 15 Asbestos < ND pg/L 1 EPA 100.2 12/2/2021 12/11/2021
Big Bear Lake 16 2,3,7,8-TCDD < ND pg/L 1.7 EPA 1613B 11/17/2021 12/1/2021
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Big Bear City Regional Treatment Plant

Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Big Bear Lake 17 Acrolein < ND pg/L 5 1.2 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 18 Acrylonitrile < ND pg/L 2 0.63 EPA 624.1 12/15/2021 12/17/2021
Big Bear Lake 19 Benzene < ND pg/L 1 0.47 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 20 Bromoform < ND pg/L 1 0.27 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 21 Carbon tetrachloride < ND Mg/l 1 0.28 EPA 624.1 12/15/2021 12/17/2021
Big Bear Lake 22 Chlorobenzene < ND Mg/l 1 0.35 EPA 624.1 12/15/2021 12/17/2021
Big Bear Lake 23 Dibromochloromethane < ND Mg/l 1 0.35 EPA 624.1 12/15/2021 12/17/2021
Big Bear Lake 24 Chloroethane < ND pg/L 1 0.38 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 25 2-Chloroethyl vinyl ether < ND Mg/l 5 0.19 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 26 Chloroform < ND pg/L 1 0.29 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 27 Bromodichloromethane < ND Mg/l 1 0.44 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 28 1,1-Dichloroethane < ND pg/L 1 0.32 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 29 1,2-Dichloroethane < ND pg/L 1 0.54 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 30 1,1-Dichloroethene < ND pg/L 1 0.32 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 31 1,2-Dichloropropane < ND Mg/l 1 0.42 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 32 1,3-Dichloropropene, Total < ND Mg/l 1 EPA 624.1 12/15/2021 12/17/2021
Big Bear Lake 33 Ethylbenzene < ND pg/L 1 0.41 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 34 Bromomethane < ND Mg/l 1 0.5 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 35 Chloromethane < ND pg/L 1 0.29 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 36 Methylene chloride < ND pg/L 1 0.39 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 37 1,1,2,2-Tetrachloroethane < ND Mg/l 1 0.38 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 38 Tetrachloroethene < ND Mg/l 1 0.34 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 39 Toluene < ND pg/L 1 0.36 EPA 624.1 12/15/2021 12/17/2021
Big Bear Lake 40 trans-1,2-Dichloroethene < ND Mg/l 1 0.27 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 41 1,1,1-Trichloroethane < ND pg/L 1 0.31 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 42 1,1,2-Trichloroethane < ND pg/L 1 0.42 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 43 Trichloroethene < ND Mg/l 1 0.34 EPA 624.1 12/15/2021 12/17/2021
Big Bear Lake 44 Vinyl chloride < ND pg/L 1 0.31 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 45 2-Chlorophenol < ND pg/L 2 0.53 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 46 2,4-Dichlorophenol < ND pg/L 1 0.7 EPA625 12/2/2021 12/9/2021
Big Bear Lake 47 2,4-Dimethylphenol < ND pg/L 2 0.59 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 48 4,6-Dinitro-2-methylphenol < ND Mg/l 10 0.74 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 49 2,4-Dinitrophenol < ND pg/L 5 0.51 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 50 2-Nitrophenol < ND pg/L 10 0.5 EPA®625 12/2/2021 12/9/2021
Big Bear Lake 51 4-Nitrophenol < ND pg/L 10 0.55 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 52 4-Chloro-3-methylphenol < ND Mg/l 5 0.67 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 53 Pentachlorophenol < ND Mg/l 5 0.97 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 54 Phenol < ND pg/L 1 0.5 EPAB625 12/2/2021 12/9/2021
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Big Bear Lake 55 2,4,6-Trichlorophenol < ND pg/L 10 0.71 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 56 Acenaphthene < ND Mg/l 0.5 0.27 EPA610 12/2/2021 12/13/2021
Big Bear Lake 57 Acenaphthylene < ND pg/L 0.2 0.011 EPAB610 12/2/2021 12/13/2021
Big Bear Lake 58 Anthracene < ND pg/L 0.2 0.029 EPA 610 12/2/2021 12/13/2021
Big Bear Lake 59 Benzidine < ND pg/L 5 0.5 EPA®625 12/2/2021 12/9/2021
Big Bear Lake 60 Benzo (a) anthracene < ND Mg/l 0.2 0.023 EPA610 12/2/2021 12/13/2021
Big Bear Lake 61 Benzo (a) pyrene < ND Mg/l 0.1 0.03 EPA610 12/2/2021 12/13/2021
Big Bear Lake 62 Benzo (b) fluoranthene < ND Mg/l 0.5 0.03 EPA610 12/2/2021 12/13/2021
Big Bear Lake 63 Benzo (g,h,i) perylene < ND Mg/l 0.2 0.029 EPA610 12/2/2021 12/13/2021
Big Bear Lake 64 Benzo (k) fluoranthene < ND Mg/l 0.2 0.029 EPA610 12/2/2021 12/13/2021
Big Bear Lake 65 Bis(2-chloroethoxy)methane < ND Mg/l 5 0.55 EPA625 12/2/2021 12/9/2021
Big Bear Lake 66 Bis(2-chloroethyl)ether < ND Mg/l 1 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 67 Bis(2-chloroisopropyl)ether < ND Mg/l 10 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 68 Bis(2-ethylhexyl)phthalate = 2.6 pg/L 1.5 0.65 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 69 4-Bromophenyl phenyl ether < ND Mg/l 10 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 70 Butyl benzyl phthalate < ND pg/L 10 1.2 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 71 2-Chloronaphthalene < ND Mg/l 10 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 72 4-Chlorophenyl phenyl ether < ND Mg/l 5 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 73 Chrysene < ND pg/L 0.2 0.028 EPA 610 12/2/2021 12/13/2021
Big Bear Lake 74 Dibenz (a,h) anthracene < ND Mg/l 0.1 0.027 EPA610 12/2/2021 12/13/2021
Big Bear Lake 75 o-Dichlorobenzene < ND Mg/l 1 0.35 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 76 m-Dichlorobenzene < ND Mg/l 1 0.39 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 77 p-Dichlorobenzene < ND Mg/l 1 0.42 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake 78 3,3’-Dichlorobenzidine J 287 ug/lL 5 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 79 Diethyl phthalate < ND pg/L 2 0.54 EPA625 12/2/2021 12/9/2021
Big Bear Lake 80 Dimethyl phthalate < ND pg/L 2 1.1 EPA625 12/2/2021 12/9/2021
Big Bear Lake 81 Di-n-butyl phthalate < ND pg/L 10 0.73 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 82 2,4-Dinitrotoluene (2,4-DNT) < ND pg/L 5 0.59 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 83 2,6-Dinitrotoluene (2,6-DNT) < ND pg/L 5 0.77 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 84 Di-n-octyl phthalate < ND pg/L 10 0.72 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 85 1,2-Diphenylhydrazine < ND Mg/l 1 0.5 EPA625 12/2/2021 12/9/2021
Big Bear Lake 86 Fluoranthene < ND pg/L 0.2 0.033 EPA610 12/2/2021 12/13/2021
Big Bear Lake 87 Fluorene < ND pg/L 0.2 0.15 EPAG610 12/2/2021 12/13/2021
Big Bear Lake 88 Hexachlorobenzene < ND Mg/l 1 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 90 Hexachlorocyclopentadiene < ND Mg/l 5 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 91 Hexachloroethane < ND Mg/l 1 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 92 Indeno (1,2,3-cd) pyrene < ND Mg/l 0.05 0.035 EPA610 12/2/2021 12/13/2021
Big Bear Lake 93 Isophorone < ND Mg/l 1 0.55 EPA 625 12/2/2021 12/9/2021

Page 19 of 21



Big Bear City Regional Treatment Plant
Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Big Bear Lake 94 Naphthalene < ND pg/L 0.2 0.018 EPA 610 12/2/2021 12/13/2021
Big Bear Lake 95 Nitrobenzene (NB) < ND Mg/l 10 0.52 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 96 N-Nitrosodimethylamine < ND Mg/l 5 0.5 EPA625 12/2/2021 12/9/2021
Big Bear Lake 97 N-Nitrosodi-n-propylamine < ND Mg/l 5 0.5 EPAG625 12/2/2021 12/9/2021
Big Bear Lake 98 N-Nitrosodiphenylamine < ND Mg/l 1 0.71 EPA 625 12/2/2021 12/9/2021
Big Bear Lake 99 Phenanthrene < ND pg/L 0.2 0.012 EPA 610 12/2/2021 12/13/2021
Big Bear Lake 100 Pyrene < ND pg/L 0.2 0.04 EPA610 12/2/2021 12/13/2021
Big Bear Lake 102 Aldrin < ND pg/L 0.005 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 103 alpha-BHC < ND pg/L 0.01 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 104 beta-BHC < ND pg/L 0.005 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 105 gamma-BHC (Lindane) < ND pg/L 0.02 0.001 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 106 delta-BHC < ND pg/L 0.005 0.001 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 107 Chlordane < ND pg/L 0.1 0.034 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 108 4,4°-DDT < ND pg/L 0.01 0.001 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 109 4,4°-DDE < ND pg/L 0.05 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 110 4,4°-DDD < ND pg/L 0.05 0.01 EPA608M 12/2/2021 12/10/2021
Big Bear Lake 111 Dieldrin < ND pg/L 0.01 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 112 Endosulfan | < ND pg/L 0.02 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 113 Endosulfan Il < ND pg/L 0.01 9E-04 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 114 Endosulfan sulfate < ND Mg/l 0.01 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 115 Endrin < ND pg/L 0.01 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 116 Endrin aldehyde < ND pg/L 0.01 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 117 Heptachlor < ND pg/L 0.01 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 118 Heptachlor epoxide < ND Mg/l 0.01 0.002 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 119 Aroclor 1016 < ND pg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 120 Aroclor 1221 < ND pg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 121 Aroclor 1232 < ND pg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 122 Aroclor 1242 < ND pg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 123 Aroclor 1248 < ND pg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 124 Aroclor 1254 < ND pg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 125 Aroclor 1260 < ND pg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake 126 Toxaphene < ND pg/L 0.5 0.052 EPA 608M 12/2/2021 12/10/2021
Big Bear Lake Specific Conductance (E.C.) = 470  pmhos/cm 2 SM 2510B 12/2/2021 12/3/2021
Big Bear Lake Total Filterable Residue/TDS = 320 mg/L 5 SM 2540C 12/2/2021 12/10/2021
Big Bear Lake Aluminum (Al) = 58 pg/L 50 EPA 200.7 12/2/2021 12/10/2021
Big Bear Lake Iron (Fe) J 66 pg/L 100 EPA 200.7 12/2/2021 12/10/2021
Big Bear Lake Manganese (Mn) = 29 Mg/l 20 EPA 200.7 12/2/2021 12/10/2021
Big Bear Lake Ammonia as N (NH3-N) J 0.29 mg/L 0.5 EPA 350.1 12/2/2021 12/16/2021
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Big Bear City Regional Treatment Plant
Secondary Effluent and Receiving Water Characterization Data

Location PTP Analyte Qualifier ~ Result  Units RL  MDL Al\r;laem;a' Sample Date  Analysis Date
Big Bear Lake Chloride (Cl) = 26 mg/L 1 EPA 300.0 12/2/2021 12/2/2021
Big Bear Lake Fluoride (F) = 041 mg/L 0.1 EPA 300.0 12/2/2021 12/2/2021
Big Bear Lake Nitrate as N (NO3-N) < ND mg/L 0.4 EPA 300.0 12/2/2021 12/2/2021
Big Bear Lake Nitrate + Nitrite (as N) < ND mg/L 0.4 EPA 300.0 12/2/2021 12/2/2021
Big Bear Lake Nitrite as N (NO2-N) < ND mg/L 0.4 EPA 300.0 12/2/2021 12/2/2021
Big Bear Lake Sulfate (SO4) = 18 mg/L 0.5 EPA 300.0 12/2/2021 12/2/2021
Big Bear Lake MBAS (LAS Mole. Wt 340.0) J 0.058 mg/L 0.1 SM 5540C 12/2/2021 12/2/2021
Big Bear Lake Methyl tert-butyl ether (MTBE) < ND pg/L 1 0.4 EPAG624.1 12/15/2021 12/17/2021
Big Bear Lake Trichlorofluoromethane < ND Mg/l 1 0.43 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake m,p-Xylene < ND pg/L 1 0.29 EPA 624.1 12/15/2021 12/17/2021
Big Bear Lake o-Xylene < ND pg/L 1 0.29 EPA 624.1 12/15/2021 12/17/2021
Big Bear Lake Iron (Fe) Dissolved < ND Mg/l 100 EPA 200.7 12/2/2021 12/10/2021
Big Bear Lake Manganese (Mn) Dissolved < ND Mg/l 20 EPA 200.7 12/2/2021 12/10/2021
Big Bear Lake cis-1,3-Dichloropropene < ND Mg/l 1 0.36 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake trans-1,3-Dichloropropene < ND Mg/l 1 0.33 EPA624.1 12/15/2021 12/17/2021
Big Bear Lake Boron (B) J 54 pg/L 100 EPA 200.7 12/2/2021 12/10/2021
Big Bear Lake Hardness, Total (as CaCO3) = 180 mg/L 6.6 Calculated 12/2/2021 12/9/2021
Big Bear Lake pH (Lab) = 8.2 SuU SM 4500HB 12/2/2021 12/3/2021
Big Bear Lake Total Kjeldahl Nitrogen J 0.87 mg/L 1 EPA 351.2 12/2/2021 12/3/2021
Big Bear Lake Total Nitrogen J 0.87 mg/L Calculated 12/2/2021 12/3/2021

ND = All data were undetected below the MDL.

J = The result is estimated above the MDL and below the RL.
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Executive Summary

The Big Bear Area Regional Wastewater Agency (BBARWA) operates an existing regional
wastewater treatment plant (WWTP) and related facilities in the Big Bear Valley (Valley).
BBARWA has partnered with Big Bear City Community Service District (BBCCSD), Big Bear
Lake Department of Water and Power (BBLDWP), Big Bear Municipal Water District
(BBMWD), and Bear Valley Basin Groundwater Sustainability Agency (BVBGSA),
collectively known as the Agency Team, to develop the Replenish Big Bear Program. The
Replenish Big Bear Program is intended to help protect the Valley and the Santa Ana
Watershed from the impacts of drought and variable precipitation by recovering a water
resource currently discharged outside of the watershed. The program is comprised of
several elements; the first project includes treatment upgrades at the BBARWA WWTP to
produce disinfected advanced treated effluent by providing tertiary filtration, reverse
osmosis (RO) treatment and ultraviolet (UV) disinfection for 100% of the water discharged
to Stanfield Marsh Wildlife and Waterfowl Preserve (Stanfield Marsh), a tributary of Big
Bear Lake (Lake) and a separate discharge to Shay Pond, a tributary of Shay Creek.
These discharges are referred to as the “Lake Discharge” and the "“Shay Pond
Discharge.”

The purpose of this technical memorandum (TM) is to provide a structure for issuing a
National Pollutant Discharge Elimination System (NPDES) permit for the BBARWA WWTP to
Stanfield Marsh and subsequently to the Lake in the context of the Big Bear Lake Nutrient
Total Maximum Daily Load (Nutrient TMDL) for Dry Hydrologic Conditions (Resolution No.
R8-2006-0023).

The proposed approach to providing the rationale for permitting the Lake Discharge
includes:

1) Demonstrating how the Lake Discharge, in conjunction with requirements for other
responsible parties in the Nutrient TMDL, will support attaining the numeric targets
in the Nutrient TMDL and, by extension, the applicable water quality standards
addressed by the TMDL; and

2) ldentifying total phosphorus (TP) water quality based effluent limitations (WQBELs)
that can be assigned to be consistent with the assumptions of the Nutrient TMDL.

To evaluate how the Lake Discharge impacts the attainment of numeric targets in the
Lake, the impacts were simulated using a two-dimensional hydrodynamic-water quality
model (CE-QUAL-W2) of Big Bear Lake developed by Dr. Michael A. Anderson (2021 Lake
Model Analysis) and updated in 2022. The 2021 Lake Model Analysis and 2022 Lake Model
Update demonstrated that the Lake Discharge will likely result in lower concentrations of
TP and chlorophyll-a as compared to the baseline conditions without the project and will
increase Lake levels, reducing the amount of fime critical conditions occur in the Lake.

To develop an NPDES permit for the Lake Discharge, TP WQBELs must be developed that
are consistent with the assumptions of the Nutrient TMDL. The Nutrient TMDL does not
include a TP allocation for the Lake Discharge for dry hydrologic conditions. As a result,
to be consistent with the Nutrient TMDL assumptions, the Lake Discharge, in essence,
needs to have a zero TP wasteload allocation (WLA) during dry hydrologic conditions
and not contribute to exceedances of the numeric targets year-round.

2
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To be consistent with the Nutrient TMDL assumptions, TP WQBELs could be established as
a combination of a WQBEL derived from the TP numeric targets and an offset framework
that would result in a net zero TP loading (or zero TP WLA) to the Lake. The TP loads added
to the Lake by the Lake Discharge will be offset through triennial alum applications to
aftain net zero TP loadings for the upcoming three years. In the event of extireme runoff
(defined here as exceeding about 25,000 acre-feet per year (AFY)'), which has the
potfential to bury the reactive alum cap on the sediments and reduce its effectiveness,
an alum treatment will be conducted that following spring-summer and the triennial
treatment schedule will be reset.

Should the Nutrient TMDL be modified in the future by the Santa Ana Regional Water
Quality Control Board (Regional Water Board), allocations for the Lake Discharge could
be included and the TP offset program could potentially be discontinued. However, the
approach outlined in this TM will provide the justification for issuing an NPDES permit
without the need for a TMDL modification.

I Approximately the 80th percentile annual inflow based on WaterMaster data for 1977-
2018.
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1 Background

The purpose of this TM is to provide a structure forissuing an NPDES permit for the BBARWA
WWTP discharge to Stanfield Marsh, and subsequently to the Lake in the context of the
Nutrient TMDL for Dry Hydrologic Conditions (Resolution No. R8-2006-0023).

1.1 TMDL Summary

The Nutrient TMDL was adopted by the Regional Water Board on April 21, 2006 and
became effective on September 25, 2007. Upon adoption, the Nutrient TMDL was
incorporated into Section 6 of the Water Quality Control Plan for the Santa Ana Region
(Basin Plan). The Nutrient TMDL includes targets for TP, macrophyte coverage, nuisance
aquatic vascular plant species, and chlorophyll-a in the Lake (see Table 1). The targets
are designated as numeric interpretations of Basin Plan water quality objectives.
Because the targets are TMDL equivalents of water quality objectives that apply at all
times, the targets apply to all hydrologic conditions. However, the loads necessary to
meet those numeric targets were only calculated under dry hydrologic conditions, as
discussed further below.

Table 1. Nutrient TMDL Numeric Targets

| ndicator | Target Value ()

TP Concentration (€ Annual average no greater than 35 ug/L
Macrophyte Coverage!(@ 30-40% on a total lake area basis
Percentage of Nuisance
Aquatic Vascular Plant
Speciestdle)
Chlorophyll-a Concentration(el Growing season average no greater than 14 ug/L
Source: Basin Plan
Notes:
a) Targets to be attained no later than 2015 (dry hydrological conditions), 2020 (all other
conditions)
b) Compliance date for wet and/or average hydrological conditions may change in response
to approved TMDLs for wet/average hydrological conditions.
c) Annual average determined by the following methodology: the nutrient data from both the
photic composite and discrete bottom samples are averaged by station number and month; a
calendar year average is obtained for each sampling location by averaging the average of
each month; and finally, the separate annual averages for each location are averaged o
determine the lake-wide average.
d) Calculated as a 5-yr running average based on measurements taken at peak macrophyte
growth.
e) Growing season is the period from May 1 through October 31 of each year. The chlorophyll-
a data from the photic samples are averaged by station number and month; a growing season
average is obtained for each sampling location by averaging the average of each month;
and finally, the separate growing season averages for each location are averaged to
determine the lake-wide average.

95% eradication on a total area basis of Eurasian Water
milfoil and any other invasive aquatic plant species
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As discussed in the Nutrient TMDL, a “weight of evidence” approach will be used to assess
aftainment of the numeric targets. This means that data pertaining to all targets will be
assessed and not attaining one target will not automatically imply that the Lake is not
attaining the TMDL (Basin Plan page 6-119).

The Nutrient TMDL also assigns TP WLA to point sources (urban runoff) and load allocations
(LA) to non-point sources that were identified as contributing TP loads to the Lake at the
time the TMDL was developed. Per the Resolution adopting the Basin Plan Amendment
(BPA) that incorporated the Nutrient TMDL into the Basin Plan,

“The TMDL for Dry Hydrological Conditions specifies a reduction in phosphorus from
internal nutrient sources, which are lake sediment and macrophytes.... The TMDL
for Dry Hydrological Conditions does not specify nutrient reductions from external
watershed sources, which include resorts, urban discharges and open
space/forested lands.”

Therefore, one of the primary assumptions of the Nutrient TMDL is that the largest sources
of TP to the Lake are lake sediment and macrophytes, and external watershed source
conftributions are minimal compared to those sources. External watershed sources are
not required to reduce loads during the dry hydrologic condition (Table 2).

The Nutrient TMDL allocations only apply during dry hydrologic conditions, defined as
average tributary inflow to the Lake ranging from 0 to 3,049 acre feet (AF), average lake
levels ranging from 2,033 to 2,052 meters, and annual precipitation ranging from 0 to 23
inches. The baseline loads, allocations, and responsible parties for achieving the
allocations during dry hydrologic conditions are summarized in Table 2.
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Table 2. Nutrient TMDL WLA and LA for Dry Hydrological Conditions

Baseline TP Percent TMDL Assigned Responsible
Source Load TP Allocation Load Parties
Ibs/yr Ibs/yr Reduction
475 475

WLAS

Urban 0% Department of
Transportation (Caltrans), the
County of San Bernardino,
San Bernardino County Flood
Confrol District, the City of

Big Bear Lake

LAS

Internal 17,943 8,555 52% US Forest Service, Caltrans,

Sediment the County of San

Internal 21,388 15,700 27% Bernardino, San Bernardino

Macrophyte County Flood Control District,
the City of Big Bear Lake,
and Big Bear Mountain
Resortsa

Atmospheric 1,074 1,074 0% N/A-Background

Deposition

Forest 175 175 0% US Forest Service

Resort 33 33 0% Big Bear Mountain Resorts

Total 41,088 26,012 37%

Source: Basin Plan

Notes:

a) The Nutrient TMDL requires the responsible parties to submit a Lake Management Plan
for Big Bear Lake to address the non-point source LAs.

1.2 Relationship of the Project to the TMDL

The Agency Team is planning the Replenish Big Bear Program, which was developed to
help protect the Valley and the Santa Ana Watershed from the impacts of drought and
variable precipitation by recovering a water resource currently discharged outside of the
watershed. The Replenish Big Bear Program is comprised of three independent projects,
which may be implemented separately, when appropriate:

1) WWTP upgrades and effluent discharge to Stanfield Marsh (and subsequently to
the Lake) and a separate discharge to Shay Pond;

2) Use of Lake water for landscape irrigation, construction uses and snowmaking;
and

3) Use of Lake water for groundwater recharge in Sand Canyon.

The first project includes treatment upgrades at the BBARWA WWTP to produce
disinfected advanced freated effluent by providing tertiary filtration, RO tfreatment and
UV disinfection for 100% of the water discharged to the Lake and to Shay Pond. The
proposed upgrades to the BBARWA WWTP include:
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e Biological nutrient removal improvements to the existing oxidation ditches for
improved nitrification and denitrification;

e Tertiary filtration and nitrogen and phosphorus removal via denitrification filters;

e Low- and high-pressure filtration with ultrafiltration (UF) membranes and 90%
recovery RO membranes;

e Brine pellet reactor for brine minimization to produce a total system recovery of
99%; and

e UV disinfection.

The proposed upgrades (i.e., new advanced treatment train) would be designed for a
treatment capacity of 2.2 million gallons per day (MGD). By 2040, accounting for
expected growth, it is estimated that the WWTP could produce 2,210 AFY of advanced
treated effluent, assuming a 99% total recovery rate could be achieved (90% RO
recovery and 90% recovery of brine through brine minimization). The WWTP currently
produces about 2.0 MGD of undisinfected secondary effluent on an average annual
basis.

For this TM, the disinfected advanced treated effluent discharge to Stanfield Marsh and
subsequently to the Lake is the focus of the analysis. Table 3 shows the maximum design
flow rate and TP concentration and loading for the Lake Discharge. While a portion of
the total flow (up to 80 AFY) may be discharged to Shay Pond instead of Stanfield Marsh,
this analysis is based on discharging 100% of the treated effluent to Stanfield Marsh to be
conservative.

Table 3. Lake Discharge Proposed Max Discharge Flow Rate, TP Concentration and

Loading
Proposed TP Concentration (mg/L) 0.03
Proposed Max Design Flow (MGD) 2.2
Proposed Max TP Discharge Load 200

(lbs/yr)

The Lake Discharge will discharge approximately 200 lbs/yr of TP to the Lake, assuming
the maximum discharge rate of 2.2 MGD at 0.03 mg/L. As discussed in the Nutrient TMDL
Background section, the total loading capacity during dry hydraulic conditions is 26,012
lbs/yr of TP. The Lake Discharge will therefore add less than 1% of the total TP loading
capacity to the Lake during dry hydrologic conditions and even less during other
hydrologic conditions. In contrast, non-point sources, such as legacy in-lake sediments,
conftribute the majority of the TP loading to the Lake.

BBARWA WWTP previously held an NPDES permit for discharge to Stanfield Marsh, a
tributary to the Lake (Order No. 00-12 NPDES No. CA8000344). In 2004, BBARWA submitted
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a Report of Waste Discharge (ROWD) that noted the Stanfield Marsh discharge location
was no longer being used and that the WWTP no longer had any discharges to Waters
of the United States. Based on the ROWD, in 2005, the NPDES permit was determined to
no longer be necessary and was replaced by Waste Discharge Requirements (WDRs) for
the Lucerne Valley discharge location (Order R7-2021-0023).

Given that the BBARWA WWTP was not discharging to the Lake or its fributaries at the
time of TMDL development, it was not assigned a TP allocation in the Nutrient TMDL.
Additionally, the Nutrient TMDL fully assigned the identified TP loading capacity during
dry hydrologic conditions to other sources. As a result, under dry hydrologic conditions,
no unallocated TP loading capacity is available in the Nutrient TMDL for the BBARWA
WWTP to be allocated for the Lake Discharge. Under other hydrologic conditions, the
Nutrient TMDL allocations do not apply and loading capacity may be available to assign
to the Lake Discharge. As noted in the Nutrient TMDL and in the Staff Report, greater lake
volume and dilution is anticipated under wetter conditions.?

As discussed in the Nutrient TMDL, the Regional Water Board intends to revise the Nutrient
TMDL in the future to address other hydrologic conditions. When the Nutrient TMDL is
revised, TP allocations for the Lake Discharge can be incorporated. However, the
Nutrient TMDL modifications may not occur until after the Lake Discharge begins. The
purpose of this TM is to provide a structure for issuing an NPDES permit for the Lake
Discharge assuming the TMDL has not been revised to incorporate TP allocations for the
Lake Discharge prior to NPDES permit issuance.

2 Proposed Approach

When a TMDL exists for a waterbody, the Clean Water Act (CWA) and associated
regulations require that the permit contain WQBELs that are “consistent with the
assumptions and requirements of any available wasteload allocation for the discharge”
(40 Code of Federal Regulations (C.F.R.) § 122.44(d)(1)(vii)(B)). Additionally, United States
Code (US.C.) § 1313(d)(4)(A) notes that WQBELs associated with a TMDL can be revised
if the cumulative effect of all WQBELs will assure attainment of the water quality standard.
In general, WQBELs must be “derived from and comply with” all applicable water quality
standards. (40 C.F.R. § 122.44(d)(1)(vii)(A).)

The key requirements for the permit are therefore that the WQBELs be consistent with the
assumptions of the TMDL and that the cumulative effect of all of the limitations for the
sources identified in the TMDL assure attainment of the water quality standards addressed

2 YIndeed, since the TMDL for dry hydrological conditions was developed to meet the
targets under the critfical, worst-case conditions, consistent compliance with these
targets is expected to be achieved even in the absence of TMDLs for wet/average
hydrological conditions, given the greater lake volume and dilution anticipated under
wetter conditions.” (Basin Plan, page 6-119)
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by the TMDL. To address these requirements, the proposed approach to providing the
rationale for permitting the Lake Discharge includes:

1) Demonstrating the Lake Discharge will support attaining the numeric targets in the
Nutrient TMDL and by extension the applicable water quality standards addressed
by the TMDL; and

2) Identifying TP WQBELs that can be assigned to be consistent with the assumptions
of the Nutrient TMDL.

2.1 Demonstrating Lake Discharge Will Support Attainment of Nutrient
TMDL Numeric Targets

To evaluate how the Lake Discharge could support the attainment of numeric targets in
the Lake, the impacts were simulated in the 2021 Lake Model Analysis and a sulbsequent
2022 Lake Model Update. The relevant results of the modeling are summarized in Section
4 and the complete results are provided in the reports entitled Big Bear Lake Analysis:
Replenish Big Bear Draft Final Report (referred to as 2021 Lake Model Analysis; Anderson
2021) and Replenish Big Bear: Modeling of Higher Flows and with Zero TP Load (referred
to as 2022 Lake Model Update, Anderson, 2022). The 2021 Lake Model Analysis and 2022
Lake Model Update demonstrated that the Lake Discharge will likely result in lower
concentrations of TP and chlorophyll-a as compared to the baseline conditions without
the project, particularly during dry hydrologic conditions. These reports are included in
the Antidegradation

2.2 ldentifying TP WQBELs Consistent with Assumptions of Nutrient
TMDL

As discussed in the Background section, the Nutrient TMDL does not include a TP
allocation for the Lake Discharge for dry hydrologic conditions. As a result, to be
consistent with the Nutrient TMDL assumptions, the Lake Discharge in essence needs to
have a zero TP WLA during dry hydrologic conditions and not contribute to exceedances
of the numeric targets year-round. To be consistent with the Nutrient TMDL assumptions,
TP WQBELs could be established as a combination of a TP WQBEL derived from the TMDL
numeric targets and an offset framework that would result in a net zero TP loading (or
zero TP WLA) to the Lake.

To address the lack of TP allocations in the TMDL during dry hydrologic conditions, the TP
loads added to the Lake by the Lake Discharge will be offset through triennial alum
applications to attain net zero TP loadings for the upcoming three years. In the event of
extreme runoff (defined here as exceeding about 25,000 AFY3), which has the potential
to bury the reactive alum cap on the sediments and reduce its effectiveness, an alum

3 Approximately the 80th percentile annual inflow based on WaterMaster data for 1977-
2018.
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treatment will be conducted that following spring-summer and the friennial treatment
schedule will be reset.

Should the TMDL be modified in the future by the Regional Water Board, TP allocations
for the Lake Discharge could be included and the offset program could potentially be
discontinued. However, the approach outlined above will provide the justification for
issuing an NPDES permit without the need for a TMDL modification.

3 Demonstration that the Lake Discharge Will Support
Attainment of Nutrient TMDL Numeric Targets in the
Lake as Compared to Baseline Conditions

The 2021 Lake Model Analysis was used to evaluate the impact of the Lake Discharge on
the Lake as compared to the water quality that would be predicted without the project.
The 2021 Lake Model Analysis considered the impact of the Lake Discharge on lake levels,
TP, chlorophyll-a and aquatic plants. The 2021 Lake Model Analysis simulated the period
2009 to 2019 with the Lake Discharge as compared to the baseline from that period and
predicted future conditions through 2050 for TP and chlorophyll-a. The 2021 Lake Model
2009 to 2019 baseline analysis reflects the impacts of actions taken to date to implement
the Nutrient TMDL. The predicted future conditions do not reflect any additional actions
that may be taken by the responsible parties to attain the Nutrient TMDL requirements or
the impacts of the offset program described above.

For the future model scenarios, the 2021 Lake Model Analysis presented results for three
hydrologic conditions 1) 5th -percentile corresponded to an average inflow rate of 8,646
acre feet per year (AFY) and represents extended drought, 2) 50th -percentile (median)
corresponded to intervals of both high runoff and drought comparable to 2009-2019
(average annual inflow of 10,595 AFY), and 3) 95th percentile represented a period of
protracted above average rainfall and runoff (average annual inflow of 12,225 AFY). The
5t -percentile hydrologic conditions most closely reflect the dry hydrologic conditions
determined to be the critical condition for the Nutrient TMDL and are therefore the focus
of the discussion.

For the current model scenarios, the 2021 Lake Model Analysis predicted that the Lake
Discharge would result in similar or lower TP concentrations in the Lake on average as
compared to baseline conditions. For the time period 2009-2019, the 2021 Lake Model
Analysis predicted that the Lake Discharge would result in concentrations similar to or
lower than the chlorophyll-a concentrations and aquatic plants under the baseline
conditions on average (see Table 4).4

4See 2021 Lake Model Analysis Report (Attachment A) pages 47, 48, 56, 58, 59 and 60 for
more detailed discussion of the results. The presented results correspond with Alternative
3inthe 2021 Lake Model Analysis. Note that the 2021 Lake Model Analysis Report presents
chlorophyll-a values as average annual, which are lower than the growing season
average due to the inclusion of winter values.

11
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Table 4. Average Annual Predicted Concentrations of TP, Chlorophyll-a and Plants for
2009-2019 Period under Baseline Scenario and with Replenish Big Bear Project.

Baseline (without Project) 0.037 106.9
With Replenish Big Bear Project 0.035 7.1 103.1

For the future long term scenarios, the 2021 Lake Model Analysis predicted the Lake
Discharge would result in similar to or slightly lower TP and chlorophyll-a concentrations
for the 5"M-percentile hydrologic condition as compared to simulations without the Lake
Discharge (aquatic plants were not evaluated in the future model scenarios) (see Table
5).5

Table 5. Long-Term Median Predicted Concentrations of TP and Chlorophyll-a for 5th-

Percentile (Exireme Drought) Hydrologic Condition under the Baseline Scenario and

with the Replenish Big Bear Project (TP Expressed as Annual Average Concentrations;
Chlorophyll-a Shown as Growing Season Average Concentrations).

Baseline (without Project) 0.055 14.2
With Replenish Big Bear Project 0.046 11.3
Notes:

a) The 2021 Lake Model Analysis Report presents chlorophyll-a values as annual
average, which is lower than the growing season average due to the inclusion of
winter values. The data shown in this table was extracted from the 2021 Lake
Model Analysis results to represent the growing season average only. Growing
season is the period from May 1 through October 31 of each year.

After the development of the 2021 Lake Model Analysis, additional scenarios were
completed in 2022 to investigate the impacts of a higher discharge volume, account for
WWTP discharge seasonal variability, and assess the impacts of a TP Offset Program on

5 Under other hydrologic conditions, the Lake Model predicted that the median
concentrations of TP would be similar to or lower than the baseline condition, but that
chlorophyll-a concentrations may be slightly higher than the baseline condition with the
Project. However, the predicted median chlorophyll-a concentrations under these
conditions would be lower than the numeric TMDL target. Further analysis was
conducted to evaluate these results (see Table 7).

12
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the attainment of the Nutrient TMDL numeric targets. The TP Offset Program results are
discussed in Section 4.

Recent engineering work indicates that higher discharge flows, up to 2,210 AFY, can be
attained by employing additional brine minimization technology (Table 1). Note that the
2021 Lake Model Analysis assumed steady annual flows of 1,920 AFY, as it excluded the
80 AFY that could be discharged to Shay Pond. For the 2022 Lake Model Update, to be
conservative, the additional analysis assumed all of the disinfected advanced treated
effluent produced is discharged to the Lake.

Table 6. Initial and Updated Lake Discharge Flow Projections

Scenario Lake Discharge Daily Lake Discharge
Inflow (AFY Inflow (MGD

Baseline 0 0
2021 Lake Model Analysis — 1920 1.71
Alternative 3 (@

2022 Update High Flow (99% 2210 1.57-2.18
recovery) ()

2022 Update Mid Flow (90% 2009 1.42-1.98
recovery) ()

Notes:

a) The total Replenish Big Bear production in the 2021 Lake Model Analysis was
assumed to be 2,000 AFY with 80 AFY going to Shay Pond.

b) The 2022 Lake Model Update was based on all of the advanced treated effluent
being discharged to the Lake under two different total recovery rate scenarios, with
no discharge to Shay Pond.

Moreover, deliveries are expected to vary seasonally (Figure 1), thus varying from the
2021 Lake Model Analysis that assumed a uniform Lake Discharge of 1.71 MGD
throughout the year. Inflows to BBAWRA are lower in the summer months due to reduced
inflow and infiltration.
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Flow (MGD)

W 2210 af/yr (99% Recovery) W 2009 af/yr (90% Recovery)  E 1920 af/yr (orig Alt 3)

Figure 1. Monthly Flow Rates (Projected 2040) for Replenish Big Bear under Three Project
Inflow Scenarios.

The 50t percentile hydrologic scenario for 2009-2050 was used in the additional analysis,
noting that it includes a wide array of runoff conditions, including extended drought and
periods of high runoff and was predicted to have slightly higher chlorophyll-a
concentrations in the 2021 Lake Model Analysis. All other hydrologic, meteorological,
biological, chemical and sedimentological factors, variables and conditions were
identical to those used in prior simulations of long-term future conditions (Anderson,
2021)¢.

Long-term average predicted concentrations of TP and chlorophyll-a were lower with
the Lake Discharge compared with predicted baseline conditions (Table 7). Baseline
conditions were predicted to yield growing-season average chlorophyll-a concentration
that slightly exceeded (by 0.1 pg/L) the TMDL target value of 14 pug/L, the 2021 Lake
Model Analysis matched the target, and larger Lake Discharges that varied seasonally
(Figure 1) yielded values below baseline and TMDL target values (Table 7).

6 Anderson, M.A. 2021. Big Bear Lake Analysis: Replenish Big Bear. Final Report. 65 pp.
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Table 7. Long-Term Average Predicted Concentrations of TP and Chlorophyli-a in Big Bear Lake
under Different Operational Scenarios (TP Expressed as Annual Average Concentrations;
Chlorophyll-a Shown as Growing Season Average Concentrations)

Operational Scenario TP Chlorophyll-a (ug/L)
(all at 50th percentile hydrology) (mg/L)
TMDL target 0.035 14.0
Baseline 0.0477 14.1
1920 AFY (2021 Lake Model Analysis) 0.0433 14.0
2210 AF (99% recovery) 0.04.3 13.1
2009 AF (90% recovery) 0.0434 12.9

Based on the analysis provided by the 2021 Lake Model Analysis and the 2022 Lake Model
Update, the Lake Discharge appears likely to improve water quality and increase the
amount of time that the Lake would be meeting the water quality targets. In particular,
the Lake Discharge is predicted to improve water quality during the dry hydrologic
conditions that were determined to be the critical conditions for the TMDL.

Additionally, the 2021 Lake Model Analysis determined that the Lake Discharge would
increase Lake levels by an average of two meters and significantly increase the lake
volume. This increase results in the Lake levels being higher than the lake levels
associated with the TMDL dry hydrologic conditfion (2,033 to 2,052 m) over 50% of the fime
during the model conditions associated with drought conditions and rarely falling below
2,052 m during other hydrologic conditions. In contrast, without the project, the Lake
levels would be associated with the TMDL dry hydrologic condition approximately 85% of
the fime during extended drought conditions and between 20 and 45% of the time during
other hydrologic conditions (see Figure 2). As noted in the Nufrient TMDL, the dry
hydrologic conditions are considered to be the critical conditions for the Lake. The Lake
Discharge will therefore also support attainment of the numeric targets by reducing the
amount of time the critical conditions occur in the Lake.
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Figure 2. Predicted Lake Elevations at 51-, 50t- and 95" Percentile Hydrologic Scenarios
for a) Baseline Conditions and b) with the Lake Discharge. Vertical Lines Represent
Upper Boundary for Lake Level under “Dry Hydrologic Condition”.

4 |dentitying TP  WQBELs Consistent With the
Assumptions of the Nutrient TMDL

Given that the Lake Discharge is predicted to improve conditions in the Lake, it is possible
to determine an approach to assigning WQBELs without modifying the TMDL. The
proposed approach is to include TP WQBELs consistent with the Nutrient TMDL TP numeric
target and a TP offset framework. The TP offset framework will reduce TP loads by an
amount equal to the Lake Discharge TP load, thereby resulting in a “net zero” TP load
discharged to the Lake. This section describes the rationale for the approach to setting
the TP WQBELs and the proposed offset program.

4.1 Background for Using Offsets in the Context of TMDLs

In 2005, the State Water Board developed “A Process for Addressing Impaired Waters in
California” (Impaired Waters Policy). Appendix B to the Impaired Waters Policy compiled
legal memorandums relevant to TMDLs. One of the memorandums is entitled “Legal
Authority for Offsets, Pollutant Trading, and Market Programs to Supplement Water
Quality Regulation in California’s Impaired Waters” (State Water Board Offset Memo —
see Altachment A) and provides a comprehensive discussion of the basis for establishing
offsets in NPDES permits for waters that have TMDLs. While the memo was developed in
2001, the fundamental authorities remain and can be applied to permitting the Lake
Discharge.

As noted in the State Water Board Offset Memo,
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“When a TMDL is in place, the Clean Water Act (CWA) and California law give
wide latitude to develop creative means of achieving compliance with water
quality standards (WQS), subject to certain limitations.”

“Specifically, if the water is impaired, existing WQBELs may be relaxed if “the
cumulative effect of all such revised effluent limitations based on such [TMDL] or
waste load allocation will assure attainment of such [WQS].” (33 U.S.C. §
1313(d)(4)(A).)"

“Federal regulations bolster these provisions. Under the regulations, WQBELs must
be “consistent with the assumptions and requirements of any available wasteload
allocation . . ..” (40 C.F.R. § 122.44(d)(1)(vii)(B).) The regulations do not require
WQBELs to be “equivalent to” available waste load allocations. Accordingly, so
long as the cumulative effect of all WQBELs assures attainment of WQS, hence the
assumptions of the TMDL, WQBELs can be adjusted based upon whatever
mechanisms the state determines is appropriate.”

The rationale outlined in the State Water Board Offset Memo for allowing offsets in the
context of a TMDL is as follows:

1) Per Federal regulations implementing the CWA, WQBELs to implement a TMDL do
not have to be equivalent to the available WLA as long as they are consistent with
the assumptions in the TMDL.

2) As long as the cumulative effect of all effluent limitations assures attainment of
water quality standards, the WQBELs can be calculated in any way the Regional
Water Board determines to be appropriate.

Using offsets is an appropriate method for developing WQBELs for TP for the Lake
Discharge because the result would be consistent with the assumptions of the Nutrient
TMDL, as further described below.

4.2 Rationale for Assigning WQBELs

The Nutrient TMDL establishes a causal numeric target for TP of 0.035 mg/L as an annual
average. Asrequired by the CWA, TMDL numeric targets should be set at levels that will
result in protection of beneficial uses and attainment of water quality standards. The
Lake Discharge is currently anticipated to have an average discharge concentration of
0.03 mg/L TP, which is below the TMDL numeric target. Therefore, the proposed Lake
Discharge quality would be consistent with aftaining the numeric target and therefore
the water quality standards. Additionally, as discussed in Section 3, modeling indicates
the Lake Discharge will likely improve TP and chlorophyll-a concentrations in the Lake.
The Lake Discharge would therefore be able meet one of the key requirements for
atftaining a permit by being able to “comply with” applicable water quality standards
associated with the TMDL. (40 C.F.R. § 122.44(d)(1)(vii)(A)).

However, as noted in the Nutrient TMDL Background discussion, even though the
discharge quality is projected to be below the TP numeric target, the Nutrient TMDL did
not include a WLA for the Lake Discharge. As a result, to be consistent with the Nutrient
TMDL assumptions, the Lake Discharge in essence needs to have a zero TP WLA during
dry hydrologic conditions. Including requirements in the NPDES permit to implement
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actions that will offset the TP loads entering the Lake would be equivalent to assigning a
zero WLA. The combination of WQBELs calculated based on the TMDL numeric target
and offsets would be consistent with the Nutrient TMDL assumptions and support
afttainment of the water quality standards. While the Nutrient TMDL WLA only applies
during dry hydrologic conditions, the Agency Team proposes to conduct TP offsets during
all hydrologic conditions to simplify implementation and tracking and to provide a more
conservative approach.

The remainder of this section discusses the proposed offsets and how they align with the
structure outlined above.

4.3 Proposed TP Offset Program

As part of the Replenish Big Bear Program, the Agency Team is proposing to offset the TP
loads infroduced by the Lake Discharge to attain a net zero TP loading to be consistent
with the Nutrient TMDL WLA assumptions and to apply these offsets during all hydrologic
conditions. The proposed TP offset strategy is to proactively apply alum every three years
to offset the estimated TP load for the upcoming three years (estimated up to 200 lbs/yr
or 600 lbs TP). In the event of extreme runoff (defined here as exceeding about 25,000
AFY), which has the potential to bury the reactive alum cap on the sediments and reduce
its effectiveness, an alum treatment will be conducted that following spring-summer and
the triennial freatment schedule will be reset. This approach will provide reliable TP load
offsefts.

In general, alum is a compound used to bind to reactive available phosphorus in the
water column, flocculate particulate phosphorus, and reduce internal phosphorus
loading from lakebed sediments. After the alum binds to the phosphorus it becomes
aluminum phosphate, an inert crystalline compound which renders the phosphorus
unavailable to plants and algae as a nutrient. Algae and plants require nitrogen and
phosphorus to grow. Since the lake is phosphorus limited, removing phosphorus helps
reduce the potential for algae blooms in the summer and slows the growth of aquatic
plants in the lake. After the alum sinks to the bottom of the lake, it settles and creates a
reactive floc layer which can cap the lakebed sediments and prevent the phosphorus
therein from mobilizing out of the sediment and into the water column. Alum freatments
often last up to ten years before sorption capacity is exhausted and reapplication is
needed.

In 2004, BBMWD, in collaboration with the State Water Board, applied 700,850 gallons of
alum across 1,500 surface acres to sequester phosphorus and aid in confrolling
chlorophyll-a. The estimated TP sequestered from this project was 17,170 lbs per the TMDL
annual reports. The application had a significant immediate impact on sequestering
phosphorus.

In 2015, BBMWD, in collaboration with the Nutrient TMDL stakeholders, applied 574,832
gallons of alum over 20 days in May and June of that year. Phosphorous concentrations
in the lake were elevated at the time due to years of drought and external and internal
nutrient loading. The treatment was limited to 420 acres at the western end of the lake
where the highest concentrations of phosphorus were found. The estimated TP
sequestered from this project was 14,100 lbs per the TMDL annual reports.
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As done in 2015, the initial alum application for the TP Offset Program will target the
phosphorus-rich organic sediments in the western end of the Lake, where highest
dissolved (hypolimnetic) phosphorus and highest sediment phosphorus flux rates are
found. Since the objective of these alum applications is to offset a very modest TP
loading from the Lake Discharge, rather than substantially reduce internal TP loading and
favorably alter the overall TP budget of the lake (which is on the order of 26,000 lbs/yr), it
should be noted that marked quantifiable improvements in water quality would not be
expected solely as a result of the offset program, especially given the natural variability
in hydrology and water quality in the lake. It is anticipated that BBMWD, as the Lake
manager, will lead the implementation of the TP Offset Program on behalf of the partner
agencies.

4.4 Demonstration that Offsets are Aligned with TMDL Requirements

To evaluate the potential impact of the offsets, further modeling was conducted to
evaluate predicted water quality with the TP offset for comparison with the baseline
condition and project scenarios without the TP offset. Given the complexity of nutrient
budgets of lakes and equivalence of a given form of nutrient irrespective of its particular
origin, TP offset was modeled as equivalent to a Lake Discharge with a concentration of
0 mg/L TP. This is an approximation that holds when considering the whole-lake nutrient
budget but is nonetheless a simplification; depending upon details of offset,
hydrodynamic considerations and other factors, some modest lateral gradients in water
quality may result.

Zeroing out the load of TP in the Lake Discharge yielded further reductions in chlorophyll-
a. Larger total inflow volumes with reduced summer flows and no net TP loading were
predicted to yield growing season average chlorophyll-a concentrations as low as 9.5 -
10.2 ug/L, significantly below predicted baseline and TMDL concentrations (Table 8).



Replenish Big Bear
Approach to Address Big Bear Lake Nutrient Total Maximum Daily Load in the NPDES Permit for Big Bear Area
Regional Wastewater Agency

Table 8. Long-Term Average Predicted Concentrations of TP and Chlorophyli-a in Big Bear Lake
with TP Offset (TP Expressed as Annual Average Concenirations; Chlorophyll-a Shown as Growing
Season Average Concentrations)

Operational Scenario Chlorophyll-a (ug/L)
(all at 50th % hydrology)
TMDL target 0.0350 14.0
Baseline 0.0477 14.1
1920 AFY (2021 Lake Model Analysis) 0.0433 14.0
2210 AFY (99% recovery) 0.0423 13.1
2009 AFY (90% recovery) 0.0434 12.9
2210 AFY + offset TP 0.0399 10.2
2009 AFY + offset TP 0.0409 9.5

While it is important to recognize the uncertainty in model predictions, it is nonetheless
noteworthy that the simulation of the TP offset yielded average chlorophyll-a
concenftrations significantly below baseline and Nutrient TMDL target values. Predicted
long-term average TP concentrations remained above the Nutrient TMDL target but were
nonetheless meaningfully lower than the predicted baseline level (Table 8). Inter-annual
differences in water quality are also expected to persist. Cumulative distribution functions
(CDFs) highlight the predicted wide range in annual and growing season average
concentrations (Figure 3). The Lake Discharge resulted in lower annual average TP and
growing season average chlorophyll-a concentrations than Baseline under all conditions
(Figure 3).
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Figure 3. Cumulative Distribution Functions for Predicted Annual TP and Growing Season
Average Chlorophyll-a Concentrations for Baseline Condition and with 2,210 AFY Lake
Discharge with and without TP Offset.

The model predicted Baseline exceedance frequencies are similar to the observed
annual exceedance frequencies based on the TMDL Annual Reports both TP and
chlorophyll-a (Table 9)

Table 9. Predicted frequency of exceeding TMDL target under baseline conditions and different
RBB inflow and TP offset scenarios (annual average or growing season average basis). Observed
annual exceedance frequencies for 2009-19 period from TMDL Annual Reports shown in
parentheses under Baseline.

94 % (100%) 87 % 82 %
Chlorophyll-a 53 % (55%) 1% 31 %

As discussed above, the Lake Discharge contributes a minimal amount of loading
compared to the other sources described in the Nutrient TMDL. Therefore, the Lake
Discharge in and of itself does not need to result in attainment of the water quality
standards. Rather, the Lake Discharge, in combination with the other efforts required by
the Nutrient TMDL should result in attainment of the water quality standards. The 2021
Lake Model Analysis demonstrates that the Lake Discharge will likely contribute to more
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frequent attainment of the Nutrient TMDL numeric targets and associated water quality
standards, especially when combined with the offset program and actions taken by the
TMDL responsible parties to attain the Nutrient TMDL requirements. Additionally, the Lake
Discharge will increase Lake levels, which will contribute to protection of other beneficial
uses and reduce the amount of time critical hydrologic conditions occur in the Lake.

5 Conclusion

In conclusion, permitting the Lake Discharge in the context of the existing Nutrient TMDL
can be accomplished by:

1) Establishing TP WQBELs that are consistent with the Nutrient TMDL assumptions; and

2) Making permit findings that the WQBELs are derived from and comply with water
quality standards.

The TP WQBELs that are based on the Nutrient TMDL numeric targets and include
requirements to implement the offset strategies outlined in this TM would be consistent
with the Nutrient TMDL numeric targets and the assumptions of the Nutrient TMDL
allocations. Additionally, because the Nutrient TMDL numeric targets were established
to meet water quality standards, WQBELs based on the Nutrient TMDL numeric targets
would be derived from and comply with water quality standards. Finally, the 2021 Lake
Model Analysis and subsequent additional model analysis results can be used to
demonstrate that the Lake Discharge will provide benefits to beneficial uses and likely
help improve water quality in the Lake.

In the future, if the Nutrient TMDL is revised, allocations can be assigned to the Lake
Discharge. Then permit conditions could be revised (e.g.. removing the offset
framework), if appropriate to reflect the TMDL allocations.
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SUBJECT: LEGAL AUTHORITY FOR OFFSETS, POLLUTANT TRADING, AND
MARKET PROGRAMS TO SUPPLEMENT WATER QUALITY
REGULATION IN CALIFORNIA’S IMPAIRED WATERS

. Introduction

This memorandum has been prepared to outline the existing legd authority to employ offsets,
pollutant trading, and other market programs to supplement water qudity regulation in impaired
waters. While thereisno fixed definition of these terms, “offsets’ generdly refer to unilaterd
abatement efforts by a discharger to remove a certain amount of pollutant discharge from
existing sources to compensate for the discharger’s own discharge. * Pollutant trading” generdly
refersto an exchange of either permitted discharge levels or required abatement levels between
two or more dischargers, either in aforma “commodities’ market or banking system, or aless
structured exchange.

In sum, the extent to which such mechanisms may be employed varies greetly depending upon
whether aTMDL has been adopted for the impaired water, athough they may be permissiblein
gther context. Theandysisin this memorandum is equaly gpplicable for any market-type
mechanism, be it offsets, pollutant trading, or ancother anadogous system that would authorize one
discharger to perform (or to encourage another to perform) additional abatement or restoration in
lieu of meeting an otherwise gpplicable or more stringent discharge limitation or prohibition.

This memorandum should not be construed as ddinesting the universe of possble market-
scenarios that may be legd in given circumstances. Each such sysem must be evaduated in the
context of itsown circumstance.  However, this document isintended to discuss some of the
legd issues that will arisein consdering such sysems. These include a least the anti-
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backdiding rule, and the extent to which the regulations authorize new or renewed permitsto be
issued for dischargesinto impaired weters.

In consdering any of these gpproaches, Regiona Water Qudity Control Boards (Regiond
Boards) should be cognizant of the state’ s legd obligation to adopt and implement
gpproximately 1400 TMDLs. Accordingly, any market system should only be contemplated
under circumstances that will promote (and not forestall) TMDL development or attainment of
water quality standards.

II. Irrespective of whether a TMDL exists, federal law requires each point sourceto be
subject to applicable technology based effluent limitations (TBELSs) asafloor.

Section 402(b) of the CWA requiresthat all NPDES permitsissued by Cdifornia contain
applicable TBELs. (33 U.S.C. § 1342(b)(1)(A). Seedso 33 U.S.C. 881311, 1313(e)(3)(A).)
Effluent limitations based upon the best available technology are the floor and the minimum that
must be required of any NPDES permitted discharge. Thus, no market system can be adopted
that would afford relief from TBELSsin NPDES permits, for either new or existing sources.

[Il. When aTMDL isin place, the Clean Water Act (CWA) and California law give wide
latitude to develop creative means of achieving compliance with water quality
standards (WQS), subject to certain limitations.

A. Thewater quality based effluent limitations (WQBEL s) applicable to new or
existing point sour ces can be adjusted in compliancewitha TMDL.

NPDES permits must aso incorporate “any requirements in addition to or more stringent than
[TBELS| necessary to.. . . [a|chieve water quality standards.” (44 C.F.R. § 122.44(d)(1).) See
also 33 USC 88 1342(b), 1311(b)(1)(C).) Unlike TBELS, these water quality based effluent
limitations (WQBEL ) can be adjusted in contemplation of a TMDL. While the CWA'’s anti-
backdiding provisons would ordinarily prohibit the state from permitting aless stringent

effluent limitation, section 402(0) contains an express exception gpplicablewhenaTMDL isin
place. (33U.S.C. §1342(0).) Specificdly, if the water isimpaired, existing WQBELSs may be
relaxed if “the cumulative effect of al such revised effluent limitations based on such [TMDL]

or waste load dlocation will assure attainment of such [WQS].” (33 U.S.C. § 1313(d)(4)(A).)

Federd regulations bolster these provisons. Under the regulations, WQBELs must be
“conggtent with the assumptions and requirements of any available wasteload dlocation . . . "
(40 C.F.R. 8 122.44(d)(1)(vii)(B).) Theregulations do not require WQBELSsto be “equivaent
to” available waste load dlocations. Accordingly, so long as the cumulative effect of dl

WQBEL s assures attainment of WQS, hence the assumptions of the TMDL, WQBELs can be
adjusted based upon whatever mechanisms the state determines is appropriate.
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This regulatory structureis equaly applicable to new sources. A WQBEL that otherwise would
be applicable to a new source can aso be adjusted based upon a TMDL, whether through the use
of offsets or other appropriate measures, that insure attainment of WQS. The CWA’s anti-
backdiding provisons do not apply to new dischargers.

To avoid adam that agiven NPDES permit isinconsstent witha TMDL, if any such
mechanisms are contemplated, it would be appropriate to incorporate pertinent details of the
market-based provisonsinto the TMDL implementation plan. If sufficient details of potentia
market approaches are not known at the time the implementation plan is adopted, dternatively,
Regiond Boards can retain flexibility in trandating WLASs into effluent limitations by

aticulating aprovison amilar to the following in the implementation plan:

“While individua WQBELs shdl be consstent with the assumptions and
requirements of the available WLAS, LAs, and the TMDL, individud WQBELSs
need not be equivaent to corresponding allocations so long as the cumuletive
effect of dl WQBEL s assures atainment of WQS as quantified by the TMDL.
(33 U.S.C. §1313(d)(4)(A); 40 C.F.R. § 122.44(d)(1)(vii)(B).)"

Although failure to include the above language would not necessarily preclude subsequent
flexibility in implementation, the better practice, given the public- participation requirements,
would be to minimize surprises by disclosing up front that aterndtive attainment mechanisms
may be employed.

Nonpoint Sour ce Dischar ges

TMDLs must identify and grant alocations to dl sources of pollution, including load dlocations
to nonpoint sources. The TMDL s therefore may disclose nonpoint sources as likely candidates
to be offsets for point sources in addition to or gpart from other point-source abatement. In
appropriate circumstances, i.e., where load reductions can be caculated and enforcesble, offsets
may aso be applied for the benefit of nonpoint sources as well as point sources.

Since the CWA does not directly regulate nonpoint sources, such discharges are subject to
gpplicable limitations set forth under sate law. Cdifornia s primary mechanism to protect water
qudity for non-NPDES discharges (be they nonpoint source, or point source discharges to non-
navigable waters) is through issuance of waste discharge requirements (WDRS) under Water
Code section 13263. The extent to which offsets can be used in this context is derived from the
dae s authority to issue WDRs generaly. Specificaly:

The requirements [for waste discharge] shal implement any relevant water
qudlity control plans that have been adopted, and shal take into consderation the
beneficid usesto be protected, the water quality objectives reasonably required
for that purpose, other waste discharges, the need to prevent nuisance, and the
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provisons of Section 13241 [dictating matter to be consdered in establishing
water quality objectives|. (Water Code 8§ 13263(a).)

Section 13241 in turn requires condderation of, among other things, “[w]ater qudity conditions
that could reasonably be achieved through the coordinated control of al factors which affect
water qudity inthearea” (Water Code § 13241(c).)

Since the basin plans protect beneficid uses and articulate water qudity objectives, any WDRs
issued must be protective of those uses and meet the objectives. Notably, the Regiona Boards
are authorized (1) to not utilize the full waste assmilation capacities of the receiving waters and
(2) to utilize time schedules if they determine them appropriate in their discretion. (Water

Code § 13263(b) and (c).) These authorizations may be further eucidated upon or restricted in a
region’ s gpplicable basin plan. Moreover, given Section 13241(c) of the Water Code, it would
be appropriate in establishing WDRs for a particular discharger to consider the affect that other
pollution control measures in the area could have on the water body. So long as such other
measures are implemented, and the cumulative effect of such measures and the discharge meet
water quality objectives, the level of abatement required in the WDRs could be adjusted
accordingly.

Traditiondly, Cdifornia s nonpoint sources have been regulated through generad WDRs or
generd waivers of WDRs. Waivers of WDRs are subject to the restriction that the waiver not be
“againg the public interest.” (Water Code § 13269(a).) Inits Nonpoint Source Management
Plan, the gate has committed to controlling nonpoint source pollution through a three-tiered
gpproach, rather than though immediate issuance of individud WDRs. Firg, it will encourage
sdf-determined pollution abatement measures. Second, it will employ regulatory incentives to
achieve the desired results. Third, if the other tiers are unsuccessful, the state will issue WDRs

to nonpoint source dischargers or use other direct regulatory mechanisms. (Nonpoint Source
Program Strategy and Implementation Plan, 1998-2013 (PROSIP) pp. 54-60.)

The second tier is exceptionaly amenable to use of conditiond waivers of WDRs. Participation
in an offset program that is part of awater qudity atainment strategy (such asa TMDL) could

be a proper condition upon which WDRs could be waived. Since the offset is part of awater
quality attainment strategy, it would presumably not be againgt the public interest. Notably, the
authority to waive WDRs s qudified by the provison that the Regiond Boards must “require
compliance with the conditions pursuant to which waivers are granted under this section.”

(Water Code § 13269(e).) It would aso be permissible to incorporate an offset as a requirement
in WDRs themsdlves, for the same purposes as st forth above.
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V. Intheabsenceof a TMDL, offsets must be consistent with the regulationsthat require
all discharge permitsto implement WQS.

A degree of uncertainty exists about the U.S. Environmentd Protection Agency’s (EPA) position
on whether offsets are gppropriate in the absence of aTMDL. EPA proposed an offset program
that was published in the Federa Register on August 23, 1999. That program would have
dlowed new dischargesin the absence of a TMDL, provided the new discharge and offset
together demonstrated “reasonable further progress’ toward attainment, and therefore did not
violate the antidegradation rules. At least a1.51t0 1 offset ratio was determined to generdly
constitute reasonable further progress. On July 13, 2000, however, EPA published its
abandonment of the rules that would have implemented the program. Notably, the program was
not abandoned for illegdity, but because EPA determined its offset requirement, as proposed,
was not the best mechanism to achieve progressin impaired waters in the absence of aTMDL,
especidly given the existing regulations set forth a 40 Code of Federd Regulaions (C.F.R))
sections 122.4(d)(2)(vii), and 122.4(i).

EPA’sfindings were directed to the utility of a nationwide fixed offsat policy, and do not
necessarily imply that EPA is opposed to offsetsin any given or dl circumstances. In fact, there
are severa prominent indications to the contrary. (See e.g., Draft Framework for Watershed-
Based Trading, U.S. EPA Office of Water, EPA 800-R-96-001 (May, 1996); EPA Region 9
Draft Guidance for Permitting Discharges into Impaired Waterbodiesin Absence of aTMDL
(5/9/00).}) Given that no statutes or regulations directly address merket-approaches to water
quality regulation, any such programs must be examined within the confines of the existing
regulatory structure.

New Sources. An NPDES permit cannot be issued to a new sourceif it would “ cause or
contribute’ to a violation of WQS. In appropriate circumstances, however, a new

dischar ge, coupled with an offset, might be deemed to not “ cause or contribute’ if the new
dischargeisnot merely a substitute contributing sour ce of pollution for the offset.

The NPDES regulations prohibit new discharges that would contribute to a violation of WQS:
No permit may beissued ... [{to] anew source or anew discharger, if the

discharge from its congtruction or operation will cause or contribute to the
violation of water quality standards. (40 C.F.R. § 122.4(i).)

! Note: Sincethese are draft documents, they should not be relied upon as reliable authority for any position. Their
inclusion hereisexclusively for illustrative purposes only.

2 Notably, thisregulation isalso qualified when aTMDL isin place, and requires the discharger to undertake aload
assessment to demonstrate that additional assimilative capacity existsto alow the discharge. (40 C.F.R. 8 122.4(i).)
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While this language could be interpreted as prohibiting al new discharges into impaired waters
without a TMDL, neither the U.S. Supreme Court nor EPA have adopted that position. (See
Arkansas v. Oklahoma (1992) 503 U.S. 91, 107-108, but see In The Matter of: Mayaguez
Regional Sewage Treatment Plant Puerto Rico Aqueduct and Sewer Authority (1993) 4 E.A.D.
772, tn. 21 [limiting Arkansas to its facts]. See also 65 Fed.Reg. 23640 col. 3.)° Infact, it can
properly be argued that a new discharge does not “ cause or contribute” if coupled with an
appropriate offset.

Determining whether a new discharge, coupled with an offset, will “cause or contribute to” the
violation of WQS involves a degree of factud analys's, and a degree of interpretation. If anew
discharger, for instance, were to propose a one-to-one mass offset from other dischargers (be
they existing point or nonpoint sources) for the discharger’ sincreased waste load, the discharge
would involve merdly the subgtitution of one contributing source of impairment for another. A
new contributing source that subgtitutes for an existing contributing source is till a contributing
source. As such, a one-for-one offset scenario would probably be prohibited by the federa
regulations.

Likewise, offsetsin a venue remote to the proposed discharge would not offset the impairment-

contribution from a new discharge, as the offset program would not yield benefits to the rlevant
water qudity limited segment. Such anew discharge would merely be an additiond contributing
source of impairment. Again, this would gppear to be prohibited by the same authorities.

On the other hand, if adischarger performs offsets greater than one-to-one, in avenue relevant to
the new discharge, it may well properly be deemed to not “cause or contribute’ to the
imparment. In such circumstances, the net result is actudly to improve water quality.

Given the regulatory prohibition againgt contributing to excursions above objectives, in the
absence of a TMDL benchmark, the safest offsets would involve projects whose rlevance to
attainment of WQS should be apparent. Accordingly, if anew discharger were to indtigete, for
example, alegacy-abatement program, especidly if such a program was probably necessary to
attainment but would not readily be accomplished wereit not for the efforts of the new
discharger, a good argument would be gpparent that the offset is not merdly a substitute for an
exigting contributing source. If the legacy abatement efforts created significant quantifigble

mass abatement above and beyond the new discharge, the cumulative effect of the discharge and
offset can properly be viewed asimproving water quaity. Likewise, if a new source cannot meet
concentration-based effluent limitations, an offset that achieved a sufficient reduction in
background levels might fal within this category asit could provide room for dilution that might
not otherwise be available.

3 Though not relevant to the subject of this memorandum, an obvious flaw in the no-discharge position is the fact
that discharges meeting criteria end-of-pipe necessarily do not contribute to excursions above criteria.
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The varidble in the above andys's, however, is the lack of knowledge of the relevance of the
offset to the water’ simpaired status. Without such knowledge, it may often be difficult to
determine whether the improvement from the offset will be sufficient to defensibly reach the
conclusion that the discharge is not merely a subgtitute cause of impairment. Any offset program
in the absence of a TMDL will therefore be subject to Sgnificant scrutiny, and its defensibility in
the absence of knowledge of the TMDL benchmark values, will be fact- specific, and will indude
an evauation of numerous factors. These will no doubt include a least an evauation of the
subgtantidity of the offset achieved in exchange for the discharge (offset-ratio), aswell the level
of certainty that the offset program will abate a sum-certain of contributing pollutants. The
inquiry may properly aso include a consideration of the likelihood that the source to be offset
would or could be abated through other means (the less likely the source is to be abated through
other means, the more compelling the need to find dternative incentives to abate it) and whether
the offset generates a permanent or tempora abatement. In any event, where a definitive
improvement in water quality can be shown, such offsets ought to be encouraged.

The key legd point isthat since federa law prohibits new discharges that cause or contribute to
violations of water quality standards, to be defensible, any offset program must do more than
subdgtitute one contributing source for another. The program should significantly drive the
watershed toward attainment or otherwise toward development of aTMDL. The key practical
point isthat an offset program in the absence of a TMDL should be chosen carefully to
maximize the chances that a reviewing court (one that may be ideologicaly opposed to offsets)
will find the facts compelling enough to sustain despite any skepticism.

L egacy-abatement and watershed-restoration efforts, for example, seem particularly amenable to
pre-TMDL circumstances for the reasons set forth above. Such efforts may yield permanent
benefits to the watershed in exchange for atempora discharge. These offsets do not merely
subtitute one source for another, but creste assamilative capacity through improvementsto the
overdl environmentd hedth of the watershed. In many cases, such efforts may ultimately need
to be undertaken as part of a TMDL implementation plan in any event. Accordingly, rather than
forestaling TMDL development and implementation, offsets of this nature may promote the

state’ s performance of its TMDL obligations, and may do so in advance of forma TMDL
implementation.

Existing Sources. Whether offsets can be used to allow relief from an otherwise applicable
WQBEL, without a TM DL, depends upon whether the anti-backdiding rulesapply, and if
not, whether the dischargeis protective of WQS.

1. Anti-backdiding

A key digtinction between new and existing sourcesis the anti-backdiding rule. The anti-
backdiding rule provides that, unless certain exceptions are met:
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[A] permit may not be renewed, reissued, or modified . . . subsequent to the
origina issuance of such permit, to contain effluent limitations which are less
gringent than the comparable effluent limitationsin the previous permit except in
compliance with section 1313(d)(4) of thistitle. (33 U.S.C. § 1342(0).)

Since an offsat program by definition provides a discharger with an avenue to obtain flexibility
in lieu of the application of an otherwise sringent effluent limitation, the extent to which the
anti- backdiding rule gpplies could have sgnificant consequences in terms of the permissibility
of offsets. However, there are many circumstances in which the anti- backdiding rule does not
apply.* The most notable of these is the limitation that the rule only appliesto the “comparable
effluent limitations in the previous permit.” (1d.)

In SWRCB Order WQ 2001-06 (The Tosco Order), the State Water Resources Control Board
(State Board) addressed the question of whether effluent limitations in interim permits—permits
reissued prior to the adoption of a TMDL—are “comparable effluent limitations’ to thosein the
previous permit. The Tosco Order held that the discharger’ s interim performance- based effluent
limitation, in a compliance schedule, was not a comparable effluent limitation to that st forth in
itsfind limit from the previous permit. The State Board reached this result for two reasons.

Fird, the interim limit & issue was a performance-based effluent limitation, which wasissued
pursuant to a compliance schedule that was authorized under the applicable Regiona Water
Qudity Control Plan. Such interim limits, the State Board held, are not designed to attain water
qudlity, but to preserve the status quo during the term of the compliance schedule. Furthermore,
if the anti-backdiding rule were deemed to gpply to such limits, it would effectively prohibit
compliance schedules. (Order WQ 2001-06, pp. 51-52.) Sincethe previoudy permitted fina
effluent limitation was a WQBEL, and the interim limitation was performance based, the two
effluent limitations were not “comparable’ as they were not derived with the same
consderationsin mind. Instead, the “comparable limit,” the State Board held, would be the
dternative find (water quality based) limit, not the interim (performance based) limit. Sincethe
two effluent limits were not comparable, the fact that the interim limit was less stringent than the
previous find effluent limit did not violate the anti-backdliding rule®

4 33 U.S.C. section 1342(0)(2) contains five exceptions to the anti-backsliding rule, that may render it inapplicable
to agiven discharge. While these are not discussed separately in this memorandum, if any of these exceptions
apply, the analysis that follows would also apply.

® Thistheory would apply whenever a compliance schedule may authorize an interim discharge in excess of limits
established in aprior permit. Other authorities provide for compliance schedules in appropriate, instances, most
notably, EPA’s California Toxics Rule (CTR) and the state’ s policy that implementsiit, authorizes a compliance
schedule asto CTR criteria pollutants when a discharger shows that immediate comp liance with criteriais
infeasible, and the discharger had committed to support and expedite development of aTMDL. (Policy for
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of Californiag2.1.1
(2000).)
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Thisfinding has been chalenged by a writ petition to the superior court. In that proceeding, the
petitioner contends the term “comparable limit” refers to the permitted levels of pollutant
discharge, not to the way the levels were derived. If the petitioners prevail, there will be far less
permitting flexibility for interim permitting of existing fadilities. Assuming the State Board's
finding is affirmed, however, those regions whose gpplicable water qudity control plans
authorize compliance schedules may, if they choose, adopt offset requirementsin conjunction
with an interim permittee’ s compliance schedule. In cases where the interim limit is deemed
comparable to the previous limit (be it on the basis of the Tosco reasoning or a subsequent
judicid interpretation), section 402(0) may be an impediment to reaxing the effluent limitation

to accommodate an offset in the absence of aTMDL.

2. Potential stuations wher e the anti-backdiding rule may not apply
a. Bubbling of NPDES permitted sources

In the 1970s, the U.S. EPA endorsed permit “bubbling” for stationary sources subject to the
federd Clean Air Act. Bubbling entailed tresting multiple sources as though they were asingle
source, with an aggregate emissons limit. Since there was atotd limit based on the bubble
output, the individua sources within a given bubble could dlocate the emissions amongst
themsdlves, provided the sum of al emissons did not exceed the bubble limitation. This concept
issgmilar to the mechanisms employed by the Grasdand Bypass Project, which controls
selenium in nonpoint source agricultura discharges to levels sufficiently protective that the San
Luis Drain could be reopened. The San Luis Drainistreated as one outfal for purposes of the
Project. Aslong asthe Drain output attains standards, the dischargers may determine for
themselves who may discharge what amount.

As noted, anti-backdiding gpplies only to “ comparable effluent limitations in the previous
permit.” Nothing in the Clean Water Act prohibitsissuing asingle NPDES permit that regulates
severd sources. Certainly the limitations set forth in such a super-permit are not “comparable”’
to prior limitations imposed on individua sources now subject to the super-permit. At most dl
that could be said is that the super-permit is comparable to the totality of al the super- permittees
individuad permits. Thus while such a super-permit could not properly expand the universe of
what was individualy permissible by the collective, individuas should not be deemed to
backdide if the total output of the bubble does not exceed the cumulative total of the individuas.
Of course, when using any bubbling mechanism, care must be taken to insure criteria are attained
at dl pointswithin the bubble. A market system cannot authorize participants to dischargein a
manner that would cause or contribute to excursions above criteria. (40 C.F.R. 8§ 122.4(i);

40 C.F.R. 8 122.44(d)(2)(vii)(A).)
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b. Mini-or Partial TMDL

Although a TMDL may not have been created, often the mgor sources of imparment are well
known. Frequently, abatement of these sources may be regarded as essential to any TMDL
implementation plan even though such aplan is not yet being developed. Under such
circumstances, it may be possible to create a mini- or partil TMDL that assgns preiminary LAS
or WLAs to dischargers who undertake or participate in abatement of these sourcesin advance of
thefind TMDL. Sincethese LAsor WLAswould be assgned in exchange for abatement
necessary to the success of the ultimate TMDL, they are plainly either “based ona[TMDL] or
other waste load dlocation.” (33 USC § 1313(d)(4)(A).) The CWA, which thus contemplates
that WLAS can be created apart from afinad TMDL, supports thisinterpretation. Note that, as
above, even witha TMDL, local excursions above criteria must be prevented.

3.  Similar to new per mits, existing per mits must insur e compliance with WQS.

Irrespective of anti-backdiding, interim permits must protect applicable WQS. 40 C.F.R. section
122.44(d) requires that NPDES permits contain any more stringent requirements necessary to
achieve water qudity standards. Specificdly, when WQBEL s are devel oped, the permitting
authority “shdl ensure that:”

The level of water qudity to be achieved by limits on point sources established
under this paragraph is derived from, and complies with all applicable water
guality standards. (40 C.F.R. § 122.44(d)(1)(vii)(A) (emphasis added).)

Moreover, permits shal incorporate “any more stringent limitation, including those necessary to
meet water quality standards’ or those “required to implement any applicable water quality
standard established pursuant to this chapter.” (33 U.S.C. 8 1311(b)(1)(C). Seedso 40 C.F.R.
§ 122.44(d)(5).)

The extent to which the above language authorizes or prohibits offsetsin the absence of a TMDL
isnot clear. While it gppears to be somewhat |ess proscriptive than the companion “cause or
contribute” requirement applicable to new sources (see 40 C.F.R. 8 122.4(i), supra), in practice
they appear to have the same effect. (Seee.g. 40 C.F.R. § 122.44(d)(2)(i).) Accordingly, the
andyss st forth in section 1V.A., supra, would be equally applicable here,

Variances

Similar to compliance schedules, which grant extengons of time to comply with criteria, the

federd regulations authorize the use of variancesin the State' s discretion, subject to EPA’s
approval. (40 CFR § 131.13.) Where variances are authorized, Regional Boards may grant such
variances in condderation of, or condition them upon, the performance of an appropriate offset
which helps guarantee that protection of beneficia uses will not be compromised or thet the
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public interest will be served. (See Water Code §8 13269.) Variances are authorized in certain
circumstances, eg., in section I11.1 of the Caifornia Ocean Plan (2000), aswell asin the Policy
for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries
of Cdiforniaat section 5.3, for categorica and case-by-case exceptions to CTR criteriafor
resource and pest management, and for drinking water. Individua Regiond Water Qudlity

Control Plans may aso authorize variances for conventiona pollutants aswell. Notably, Water
Quiality Order No. 2001-12-DWQ, the recent statewide generd NPDES permit for the discharge
of aguatic pesticides, grants such a categorica exception.

V. Conclusion

The use of offsets, pollutant trading, or other market-based mechanisms to supplement water
quality regulation in impaired waters is clearly gppropriate when implemented in the context of a
TMDL, in which case, subgstantid flexibility exists to achieve WQS. For impaired waters for
which no TMDL has yet been crested, the anti-backdiding rules must be considered. However,
when consdered in the context of regulaing multiple sources with a sngle NPDES permit
(bubbling), staged TMDL efforts, or other scenarios, the anti-backdiding rules may not be a
restraint on the use of market-based regulation.

For new and exigting sources, the federd regulations provide that new discharges may not “cause
or contribute” to violations of WQS, and that existing discharges must be “derived from and
comply with” dl applicable WQS. However, sgnificant legacy abatement programs or another
large-scae offsets, may well meet regulatory scrutiny depending upon fact- specific

circumstances that lead the Regiona Board to conclude that, even in the absence of aTMDL, the
offset coupled with the discharge, creates a watershed- based improvement of a magnitude that
judtifies afinding thet the discharge does not contribute to impairment, and is consistent with
WQS. Asnoted above, even in the absence of afinad TMDL there may nonetheless be
ggnificant flexibility in certain crcumstances, which must be evauated within the context of the
facts presented.

In any event, given the scope of Cdifornid s obligations under CWA section 303(d), specifically
the roughly 1400 TMDLs that must be adopted, as a practical matter, care should be taken that
crestive mechanisms, in advance of a TMDL, should be promotive of TMDL development or
atanment of criteriagenerdly.

Should you have any questions about this memorandum, please contact me at 341-5150, or Staff
Counsel Michad Levy at 341-5193 or mlevy@exec.swrch.ca.gov.

cC.  Seenext page
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EXECUTIVE SUMMARY

Project Description

The Big Bear Area Regional Wastewater Agency (BBARWA) operates an existing
regional wastewater freatment plant (WWTP) and related facilities in the Big Bear
Valley (Valley). BBARWA has partnered with Big Bear City Community Service
District (BBCCSD), Big Bear Lake Department of Water and Power (BBLDWP), Big
Bear Municipal Water District (BBMWD), and Bear Valley Basin Groundwater
Sustainability Agency (BVBGSA), collectively known as the Agency Team, to
develop the Replenish Big Bear Program. The Replenish Big Bear Program is
infended to help protect the Valley and the Santa Ana Watershed from the
impacts of drought and variable precipitation by recovering a water resource
currently discharged outside of the watershed. The program is comprised of
several elements; the first project includes treatment upgrades at the BBARWA
WWTP to produce disinfected, advanced treated effluent by providing tertiary
filtration, reverse osmosis (RO) tfreatment, and ultraviolet (UV) disinfection for 100%
of the water proposed to be discharged to Stanfield Marsh Wildlife and Waterfowl
Preserve (Stanfield Marsh), a tributary of Big Bear Lake (Lake) and a separate
discharge to Shay Pond, a tributary of Shay Creek. These discharges are referred
to as the “Lake discharge” and the “Shay Pond discharge” and the approximate
discharge locations are shown in Figure ES-1.

The new BBARWA WWTP facilities will be designed for a tfreatment capacity of 2.2
million gallons per day (MGD). By 2040, accounting for expected growth, it is
estimated that the WWTP could produce 2,210 acre-feet per year (AFY) of
advanced freated effluent, assuming a 99% total recovery rate could be
achieved (90% RO recovery and 90% recovery of brine through brine
minimization). Up to 80 AFY of the disinfected, advanced treated effluent will be
sent to Shay Pond discharge, and any remaining disinfected, advanced treated
effluent will be sent to the Lake discharge. Allremaining flows in excess of the new
treatment train’s 2.2 MGD capacity will continue to be treated to undisinfected
secondary standards and conveyed to BBARWA's existing Lucerne Valley site,
which is regulated by the Colorado River Basin Regional Water Quality Conftrol
Board.

As described in the Technical Memorandum (Attachment B of the ROWD
package) titled Approach to Address Big Bear Lake Nutrient Total Maximum Daily
Load in the NPDES Permit for Big Bear Area Regional Wastewater Agency (WSC &
LWA, 2022), the Agency Team proposes to implement a total phosphorus (TP)
Offset Program for the Lake discharge to attain net zero TP loads to the Lake to
be consistent with the assumptions of the Big Bear Lake Nutrient Total Maximum
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Daily Load (Nutrient TMDL) for Dry Hydrologic Conditions. While a portion of the
disinfected, advanced freated effluent is planned for discharge to Shay Pond,
the maximum anfticipated Lake discharge of 2,210 AFY, coupled with the TP Offset
Program in the Lake, is the basis of the anfidegradation analysis for the Lake
discharge. Modeling analysis has also been conducted to evaluate a range of
additional scenarios; these results are presented herein to provide additional
information.

The proposed Lake discharge will be physically discharged at the east end of
Stanfield Marsh, then flow through the Marsh into the Lake through a set of culverts
under Stanfield Cutoff. Due to prolonged drought conditions, Stanfield Marsh has
been mostly dry since 2015. Therefore, current ambient water quality data is not
available. Additionally, the water quality objectives (WQOs) specified for the
Lake in the Water Quality Control Plan for the Santa Ana River Basin (Basin Plan)
are more stringent than those for Stanfield Marsh. Therefore, this antidegradation
analysis focuses on the impacts to water quality in the Lake.

This antidegradation analysis provides the Santa Ana Regional Water Quality
Control Board (Regional Water Board) with the information needed to determine
whether the proposed Lake discharge and Shay Pond discharge are consistent
with the State of California (State) and federal antidegradation policies.

Note that the Replenish Big Bear Program also includes subsequent uses of Lake
water for purposes such as 1) landscape irrigation, construction uses, and
snowmaking at the golf course and skiresort and 2) direct groundwater recharge
in Sand Canyon. Itis anticipated that these uses will be regulated separately and
are not discussed in this antidegradation report. Coordination with the California
State Water Resources Confrol Board Division of Drinking Water (DDW) is
underway to regulate these recycled water uses.
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Figure ES - 1. Replenish Big Bear Program Lake and Shay Pond Discharge Locations

Water Quality Impacts of Proposed Discharges

The Replenish Big Bear Program Lake discharge is anficipated to improve Lake
water quality for total dissolved solids (TDS), total phosphorus (TP), total nitrogen
(TN), and chlorophyll-a as compared to modeled baseline (no project)
conditions, and result in similar water quality for total inorganic nitrogen (TIN) as
compared to the modeled baseline. In addition, the proposed discharge is
anticipated to feature concentrations similar to or lower than ambient water
quality and the most stringent WQO or criterion for all constituents evaluated
except for boron. For boron, concentrations in the Lake are anticipated to
increase as compared to baseline conditions, but remain well below the most
stringent WQO of 0.75 mg/L.
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The Shay Pond discharge is anticipated to be of better quality than the current
potable water supply and ambient water quality for most constituents of interest.
However, additional data may be needed to confirm these findings. Like the Lake
discharge, boron may be the only constituent in the disinfected, advanced
treated effluent discharged to Shay Pond that could be above existing ambient
water quality for the constituent. However, it is well below the WQO of 0.75 mg/L
that exists for the protection of water used to irrigate boron-sensitive agricultural
crops, which is not a use of the water in Shay Pond. Additional coordination with
the California Department of Fish and Wildlife (CDFW) will be conducted to ensure
the Unarmored Threespine Stickleback (Stickleback) fish, a federally and State
listed endangered species, and located in Shay Pond are protected.

Consistency with Antidegradation Policies

The proposed project, the discharge of disinfected, advanced treated BBARWA
effluent to (1) Stanfield Marsh/ Lake at a discharge rate up to 2,210 AFY and (2)
Shay Pond at a discharge rate up to 80 AFY, is determined to comprise best
practicable freatment and control and is consistent with federal and State
anfidegradation policies for the following reasons:

e The proposed discharge to both Stanfield Marsh/ Lake and Shay Pond wiill
not adversely affect existing or probable beneficial uses of either receiving
water or downstream receiving waters, nor will the discharges cause water
quality to not meet applicable water quality objectives.

e Overall, the proposed discharge is estimated to improve water quality in
the Lake for TDS, TN, TP, and chlorophyll-a, maintain similar water quality for
TIN, and have a very minor impact on boron. Future boron concentrations
in the Lake are estimated to increase very slightly due to the proposed
BBARWA discharge but are estimated to remain well below the 0.75 mg/L
Basin Plan objective for boron (see Table 7 and Section 5.3.2). The Lake
Analysis shows that projected ambient Lake concentrations of TIN and
chlorophyll-a with the proposed discharge will exist below their relevant
WQO (TIN) or TMDL target (chlorophyll-a). The Lake Analysis also shows that
ambient Lake concentration of TDS and TP with the proposed discharge
are estimated to exceed the 175 mg/L TDS WQO and the 35 ug/L TP TMDL
target, respectively. However, the modeled baseline (no project) condition
is projected to result in Lake concentrations for TDS, TP, TIN, and chlorophyll-
a that exceed those concentrations more often than all modeled BBARWA
discharge scenarios. Modeled results for the proposed BBARWA discharge,
when combined with a TP Offset Program (see Attachment B of the ROWD
package), show the greatest improvements to future, ambient Lake
concentrations as compared to the modeled baseline (no project)
condition.
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Overall, the proposed BBARWA discharge is estimated to have a very minor
impact on Shay Pond water quality and Shay Creek water quality
downstream of the pond. The proposed project is estimated to potentially
cause a very minor increase in boron concentrations in the pond and
downstream in Shay Creek, but concentrations are estimated to remain
well below the 0.75 mg/L Basin Plan objective for boron. The disinfected,
advanced ftreated effluent proposed for discharge to the pond is
anticipated to lower the concentrations of those constituents listed in Table
13 as compared to existing ambient concentrations that are largely
influenced by the groundwater currently discharged by BBCCSD to the
pond to maintain water levels for the endangered Stickleback.

Based on the above, the request to permit a new discharge to both
Stanfield Marsh/ Lake and Shay Pond is consistent with federal and State
antidegradation policies in that the minor lowering of water quality boron
in the Lake (see Table 7) and Shay Pond (see Table 13) is necessary to
accommodate important economic or social development!, will not
unreasonably affect beneficial uses, will not cause further exceedances of
applicable WQOs, and is consistent with the maximum benefit to the
people of the State.

Based on the above, the request to permit new discharges to Stanfield
Marsh/ Lake and Shay Pond are consistent with the Porter-Cologne Act in
that the resulting water quality will constitute the highest water quality that
is reasonable, considering all demands placed on the waters, economic
and social considerations, and other public interest factors.

The proposed discharge of disinfected, advanced treated BBARWA effluent to
Stanfield Marsh/ Lake and Shay Pond also fully supports California’s Recycled
Water Policy (SWRCB, 2013) in that it would result in an increased use of recycled
water from municipal wastewater sources, would incrementally reduce reliance
on the vagaries of annual precipitation, and would assist in the sustainable
management of surface and groundwater resources.

I Maintain and improve recreation and tourism in the Big Bear Lake region which in turn stimulates
the local and regional economies.
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1 INTRODUCTION

This section provides an overview of the Replenish Big Bear Program, description
of the proposed discharges to Stanfield Marsh, a tributary of the Lake, and a
separate discharge to Shay Pond, a tributary of Shay Creek. This section also
discusses the purpose and approach used in this antidegradation analysis report.

1.1 Program Overview

BBARWA is a joint powers authority formed in 1974 to provide centralized
wastewater conveyance, treatment, and disposal for the City of Big Bear Lake,
representing approximately 47% of the total connections, BBCCSD, representing
approximately 48% of the total connections, and County of San Bernardino
Service Area 53B (CSAS53), representing approximately 5% of the total
connections. Each of these member agencies maintains and operates its own
wastewater collection system that conveys wastewater to BBARWA's interceptor
system for transport to the BBARWA WWTP. The BBARWA service area includes the
entfire Valley and covers about 79,000 acres. BBARWA owns and operates a
regional WWTP to treat the Valley's wastewater and currently discharges
undisinfected secondary effluent to Lucerne Valley, which is located outside the
Santa Ana Watershed.

The Replenish Big Bear Program is a collaborative regional water resources
program being implemented by Agency Team to help protect the Valley and the
Santa Ana Watershed from the impacts of drought and variable precipitation
through the recovery of this local water resource currently discharged outside of
the watershed.

The Replenish Big Bear Program is comprised of three independent projects:

1) Discharge of disinfected, advanced freated effluent to Stanfield Marsh,
which is fributary to the Lake, and a separate discharge to Shay Pond;

2) Use of Lake water for purposes such as landscape irrigation of the local golf
course, construction uses and snowmaking; and

3) Use of Lake water for groundwater recharge in Sand Canyon.

The first project is the subject of this antidegradation analysis and is foundational
to the Replenish Big Bear Program and necessary to enable implementation of
the subsequent uses of Lake water. As part of the first project, the BBARWA WWTP
will be upgraded to produce disinfected, advanced freated effluent through
tertiary filtration using ultrafiltiration, and RO treatment with UV disinfection for the
proposed discharges to the Lake and Shay Pond.
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Although the proposed Lake discharge will be physically discharged at the east
end of Stanfield Marsh, then flow through the Marsh into the Lake through a set
of culverts under Stanfield Cutoff, this anfidegradation analysis was completed
for the Lake since Stanfield Marsh has been mostly dry since 2015. Therefore,
current ambient water quality data is not available for this antidegradation
analysis. Additionally, the WQOs specified for the Lake in the Basin Plan are more
stringent than those for Stanfield Marsh.

Figure 1 shows the WWIP and proposed discharge locations, which are
components of the first project. The proposed project's two discharge points will
allow BBARWA to minimize the discharge of disinfected, advanced treated
effluent outside of the watershed. The Lake discharge will increase Lake levels to
better support beneficial uses including recreation and habitat, particularly
during times of drought. The Shay Pond discharge will replace potable water
currently discharged to the waterbody to maintain the water flow through the
pond. Up to 80 AFY of disinfected, advanced treated effluent will be sent to Shay
Pond, and any remaining disinfected, advanced treated effluent will be sent to
the Lake.
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Figure 1. Replenish Big Bear Program Lake and Shay Pond Discharge Locations

The other two projects will utilize Lake water for purposes such asl) landscape
irrigation, construction uses, and snowmaking at the ski resort, and 2) direct
groundwater recharge in Sand Canyon. Figure 2 shows the general location of
these two projects. The golf course irrigation, construction uses, and snowmaking
project can be implemented using existing infrastructure used for snowmaking
that draws water from the Lake. The Sand Canyon recharge project will require
construction of a pump station, pipeline, recharge ponds and monitoring wells
and may be implemented in parallel with the Lake discharge.
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Figure 2. Replenish Big Bear Program Subsequent Uses of Lake Water

1.2 Project Description

The discharge of disinfected, advanced treated effluent to Stanfield Marsh, which
is tributary to the Lake, and a separate discharge to Shay Pond is the subject of
this antidegradation analysis. The proposed discharges require the construction
of WWTP upgrades, an effluent booster pump station at the WWTP site and
approximately seven (7) miles of pipeline to convey water to the discharge
locations.

Figure 3 shows a process flow diagram of the existing BBARWA WWTP treatment
process.



Big Bear Area Regional Wastewater Agency Introduction
Replenish Big Bear
Antidegradation Analysis for Proposed Discharges to Stanfield Marsh/Big Bear Lake and Shay Pond

AERATED GRIT CHAMBER (1) OXIDATION DITCHES (3) SECONDARY CLARIFIERS (3) On-site Storage and

Effluent Discharge to
( )’ Lucerne Valley

— i

DEWATERING {

MECHANICAL
COARSE SCREEN (1)

BELT PRESS (1)
—— > Process Flow

........ »  Return Stream
PROCESS (NO. OF UNITS)

Offhauling of Solids

Figure 3. BBARWA Existing WWTP Process Flow Diagram

The existing BBARWA WWTP secondary treatment facility has a capacity of 4.89
MGD and a hydraulic capacity of 9.1 MGD. The WWTP treats commercial and
domestic wastewater from the City of Big Bear Lake, BBCCSD, and CSAS53
collection systems. The existing treatment process includes the following:

e Preliminary treatment consisting of a mechanical coarse screen and an
aerated grit chamber;

e Secondary freatment consisting of extended aeration oxidation ditches
and secondary clarifiers; and

e Solids handling through a dewatering belt filter press.

Treated effluent is temporarily stored on-site prior to discharge to Lucerne Valley
and dewatered solids are hauled off-site. The undisinfected secondary effluent
discharged to Lucerne Valley is currently used to irrigate crops used for livestock
feed. This discharge is regulated under Order R7-2021-0023 Waste Discharge
Requirements (WDR) permit, issued by the Colorado River Basin Regional Water
Quality Control Board (Appendix A).

The proposed upgrades, as shown in Figure 4, to the BBARWA WWTP to produce
disinfected, advanced treated effluent include:

e Biological nutrient removal improvements to the existing oxidation ditches
for improved nitrification and denitrification;

e Tertiary filfration and nitrogen and phosphorus removal via denitrification
filters;
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e Low-and high-pressure filtration with ultrafiltration (UF) membranes and 90%
recovery RO membranes;

e Brine pellet reactor for brine minimization to produce a total system
recovery of 99%; and

e UV disinfection.
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Figure 4. BBARWA Proposed WWTP Treatment Upgrades Flow Diagram

The proposed upgrades (i.e., new advanced treatment train) would be designed
for a treatment capacity of 2.2 MGD. By 2040, accounting for expected growth,
it is estimated that the WWTP could produce 2,210 AFY of advanced treated
effluent, assuming a 99% total recovery rate could be achieved (90% RO recovery
and 90% recovery of brine through brine minimization). The WWTP currently
produces about 2.0 MGD of undisinfected secondary effluent on an average
annual basis.

The RO brine management option included in the preliminary design for Replenish
Big Bear is a brine minimization pellet reactor to reduce the volume of brine
produced by the RO process. The reduced brine stream from the pellet reactor
will be conveyed to evaporation ponds located on BBARWA WWTP property. It is
assumed that an RO recovery of 90% at 2.2 MGD influent flow would result in 0.22
MGD of RO brine to be minimized through the pellet reactor and approximately
0.022 MGD of liquid brine to be conveyed to the evaporation pond based on a
pellet reactor recovery of 90%. A total evaporation pond area of 23 acres is
needed for the brine stream. The RO brine management strategy will be
evaluated further as the Project enters the design phase, along with refinements
to total system recoveries based on site-specific piloting results.



Big Bear Area Regional Wastewater Agency Introduction
Replenish Big Bear
Antidegradation Analysis for Proposed Discharges to Stanfield Marsh/Big Bear Lake and Shay Pond

BBARWA also plans to maintain the existing Lucerne Valley discharge location. All
WWTP process water in excess of the new treatment train’s 2.2 MGD capacity will
confinue to be treated to undisinfected secondary levels and conveyed to the
existing Lucerne Valley site, consistent with the current, permitted discharge
requirements of the existing BBARWA WWTP.

1.3 Purpose of Report

As required by the Clean Water Act (CWA), the discharge of any pollutant or
combination of pollutants to surface waters that are deemed waters of the United
States (U.S.), as is the Lake discharge and potentially Shay Pond discharge, must
be regulated by a Natfional Pollutant Discharge Elimination System (NPDES)
permit. Because the two proposed discharge locations are new discharges to
surface waters of the U.S., a NPDES permit governing the proposed discharges
must be requested from the Regional Water Board.

Under the State and federal antidegradation policies, the Regional Water Board
is required to make a finding regarding the satisfaction of the policies as they
pertain to surface water discharges for which the Regional Water Board issues a
NPDES permit. The State antidegradation policy, which incorporates the federal
antidegradation policy, seeks to maintain the existing high quality of water to the
maximum extent possible, and only allows a lowering of water quality if:

e Changes in water quality are consistent with maximum benefit to the
people of the state, will not unreasonably affect present and potential
beneficial uses, and will not result in water quality lower than applicable
standards, and

e Waste discharge requirements for a proposed discharge will result in the
best practicable tfreatment or control of the discharge necessary to assure:

o No pollution or nuisance; and

o Highest water quality consistent with maximum benefit to the people
of the State.

The purpose of this report is to provide the Regional Water Board with the
information needed to determine whether the proposed discharges are
consistent with State and federal antidegradation policies. This antidegradation
analysis includes assessments of water quality impacts on the receiving waters
and downstream receiving waters estimated to result from the proposed project;
an evaluation of how these estimated changes in water quality compare to
applicable WQO and relevant water quality criteria; how estimated changes in
water quality may affect existing or probable beneficial uses; and a finding of
consistency with antidegradation policies.



Big Bear Area Regional Wastewater Agency Introduction
Replenish Big Bear
Antidegradation Analysis for Proposed Discharges to Stanfield Marsh/Big Bear Lake and Shay Pond

1.4 Analysis Approach

The following anfidegradation analysis is tailored to be consistent with federal and
State antidegradation policies and the guidance provided in the Administrative
Procedures Update (APU) 90-004. Pursuant to the APU guidelines, this analysis
follows the provisions for a “simple analysis” and evaluates whether changes in
water quality resulting from the proposed new discharges to the Lake and Shay
Pond are “consistent with maximum benefit to the people of the State, will not
unreasonably affect uses and will not cause water quality to be less than water
quality objectives and that the discharge provides protection of existing in-stream
beneficial uses and water quality necessary to protect those uses.”

In general, the data available for existing secondary effluent quality, projected
disinfected advanced treated effluent quality, and ambient water quality were
assessed to determine if the proposed future discharge would result in
concentrations that exceed existing ambient water quality and/or relevant
WQOs or criteria. For constituents anficipated to lead to a lowering of existing
ambient water quality or an exceedance of relevant WQOs or criteria, further
analysis was conducted.

Additionally, TDS, TIN, TN, TP, and chlorophyll-a were evaluated using a two
dimensional (2D) hydrodynamic-water quality model (CE-QUAL-W2) developed
for Big Bear Lake by Dr. Michael A. Anderson (Dr. Anderson), a limnologist who
has in-depth knowledge of the Lake. The model evaluation was conducted to
help select the preferred treatment alternative and assess the impacts of the
proposed Lake discharge on constituents of interest. The water quality impacts
with and without the proposed project were assessed for three different treatment
alternatives as documented in Big Bear Lake Analysis: Replenish Big Bear (2021
Lake Model Analysis; Appendix B). Additional model updates were recently
completed to incorporate additional discharge volume scenarios and seasonal
variability and documented in Replenish Big Bear: Modeling of Higher Flows and
with Zero TP Load (2022 Lake Model Update; Appendix C). The model results from
both analyses are discussed in this report.

For constitfuents not able to be evaluated by the CE-QUAL-W2 model, their
potential impacts with regard to a lowering of existing ambient water quality
and/or the exceedance of relevant WQOs or criteria were assessed using a
simple mass balance equation.
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2 REGULATORY REQUIREMENTS

This section summarizes the federal and State antidegradation policies
considered in this antidegradation analysis.

2.1 Applicable Laws and Policies

The federal Clean Water Act (CWA) requires states to adopt, with United States
Environmental Protection Agency (U.S. EPA) approval, water quality standards
applicable to all intrastate waters (33 U.S.C. § 1313). U.S. EPA regulations also
require state water quality standard submittals to include an antfidegradation
policy to protect beneficial uses and prevent further degradation of high-quality
waters (33 U.S.C. § 1313(d)(4)(B); 40 C.F.R. § 131.12). The State's antidegradation
policy is embodied in State Water Resources Control Board (SWRCB) Resolution
68-16.

BBARWA's requested discharge of disinfected, advanced treated effluent to the
Lake and to Shay Pond requires the application of WQOs contained in the Basin
Plan, as well as criteria promulgated by the U.S. EPA for California waters. Both the
federal and State antidegradation policies apply to the proposed surface water
discharges of treated effluent to the Lake and to Shay Pond.

2.2 Federal Policies and Guidance

The federal anfidegradation policy is designed to protect existing uses and the
level of water quality necessary to protect existing uses and provide protection
for higher quality and outstanding national water resources. The federal policy
directs states to adopt a statewide policy that includes the following primary
provisions (40 C.F.R. § 131.12).

1) Existing in-stream water uses and the level of water quality necessary to
protect the existing uses shall be maintained and protected.



Big Bear Area Regional Wastewater Agency Regulatory Requirements
Replenish Big Bear
Antidegradation Analysis for Proposed Discharges to Stanfield Marsh/Big Bear Lake and Shay Pond

2) Where the quality of waters exceeds levels necessary to support
propagation of fish, shellfish, and wildlife and recreation in and on the
water, that quality shall be maintained and protected unless the State finds,
after the full satisfaction of the infergovernmental coordination and public
participation provisions of the State's continuing planning process, that
allowing lower water quality is necessary to accommodate important
economic or social development in the area in which the waters are
located. In allowing such degradation or lower water quality, the State shall
assure water quality adequate to protect existing uses fully. Further, the
State shall assure that there shall be achieved the highest statutory and
regulatory requirements for all new and existing point sources and all cost
effective and reasonable best management practices for nonpoint source
control

3) Where high quality waters constitute an outstanding National resource,
such as water of National and State parks and wildlife refuges and waters
of exceptional recreational or ecological significance, that water quality
shall be maintained and protected.

4) In those cases where potential water quality impairment associated with a
thermal discharge is involved, the anfidegradation policy and
implementing method shall be consistent with Section 316 of the Act.

Based on guidance developed by the US. EPA, Region 9 (Guidance on
Implementing the Antidegradation Provisions of 40 C.F.R. § 131.12 (U.S. EPA, 1987))
and guidance issued by SWRCB with regard to application of the Federal
Antidegradation Policy (Memorandum from William R. Attwater to Regional Board
Executive Officers Federal Antidegradation Policy (Aftwater, Oct. 1987)),
application of the federal antidegradation policy is triggered by a lowering, or
potential lowering, of surface water quality. A proposed increase in the volume
of an existing discharge or a new discharge to surface water is typically
considered a trigger to the application of the federal antidegradation policy.
Because the Project is proposing two new discharges to surface waters, the
federal antidegradation policy applies.

Both the Lake and Shay Pond are not designated as outstanding natural resource
waters and therefore, the receiving waters are not subject to that portion of the
federal policy. The application to other portions of the policy is determined on a
constituent-by-constituent basis. For a water body where water quality is not
significantly better than needed to meet designated uses, either because it does
not meet or it just meets applicable water quality objectives or criteria to protect
beneficial uses, a new discharge cannot cause further impairment.
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For waters with water quality that is better than necessary to support beneficial
uses, the new discharge may not lower water quality unless such lowering is
necessary to accommodate important economic or social development. In
August 2005, the U.S. EPA issued a memorandum discussing antidegradation
reviews and significance thresholds (Memorandum from Ephraim S. King, Director,
Office of Science and Technology, U.S. EPA, Office of Water to Water
Management Division Directors, Regions 1-10 (August 2005). As discussed in the
memorandum, an infent of the policy "is fo maintain and protect high quality
waters and not to allow for any degradation beyond a de minimis level without
having made a demonstration, with opportunity for public input, that such
lowering is necessary and important." (Memorandum at p. 1). U.S. EPA has
determined that the significance threshold of a 10% reduction in available
assimilative capacity is "workable and protective in identifying those significant
lowering of water quality that should receive a full... antidegradation review,
including public participation." (U.S. EPA, 2005). This determination by U.S. EPA is
helpful in determining the magnitude of water quality change that is determined
to be of significant interest in the antidegradation analysis.

2.3 State Policies and Guidance
2.3.1 Resolution 68-16

The State issued its own antidegradation policy in 1968 to protect and maintain
existing water quality in California. The State's Resolution 68-16 is interpreted to
incorporate the federal antidegradation policy and satisfies the federal
regulation requiring states to adopt their own antidegradation policies. Resolution
68-16 states, in part:

1) Whenever the existing quality of water is better than the quality established
in policies as of the date on which such policies become effective, such
existing high quality will be maintained until it has been demonstrated to
the State that any change will be consistent with maximum benefit fo the
people of the State, will not unreasonably affect present and anficipated
beneficial uses of such water and will not result in water quality less than
that prescribed in the policies.

2) Any activity which produces or may produce a waste or increased volume
or concentration of waste and which discharges or proposes to discharge
fo existing high quality water will be required to meet waste discharge
requirements which will result in the best practicable treatment or control
of the discharge necessary to assure that (a) a pollution or nuisance will not
occur and (b) the highest water quality consistent with maximum benefit
fo the people of the State will be maintained.
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2.3.2 1987 Policy Memorandum

In 1987, SWRCB issued a policy memorandum to the Regional Water Quality
Control Boards (Regional Water Boards) to provide guidance on the application
of the federal antidegradation policy for State and Regional Water Board actions,
including establishing water quality objectives, issuing NPDES permits, and
adopting waivers and exceptions to water quality objectives or control measures
(Attwater, 1987). In conducting these actions, the Regional Water Boards must
assure protection of existing beneficial uses, that significant lowering of water
quality is necessary to accommodate important economic or social
development, and that outstanding national resource waters be maintained and
protected. The 2005 U.S. EPA guidance referenced in the Federal Policies and
Guidance Section above is useful in determining whether changes in water
quality that may result from a proposed action are significant.

2.3.3 Administrative Procedures Update (APU) 20-004

SWRCB issued guidance (APU 90-004) to all Regional Water Boards in 1990
regarding the implementation of State and federal antidegradation policies in
NPDES permits. By using this guidance, Regional Water Boards are to determine if
a proposed discharge is consistent with the intent and purpose of the State and
federal antidegradation policies. APU 90-004 provides Regional Water Boards with
guidance on the appropriate level of analysis that may be necessary,
distinguishing between the need for a "simple" antidegradation analysis and a
"complete" antidegradation analysis. If it is determined that a simple analysis is not
appropriate based on the estimated level of impact of the new discharge, then
a more rigorous analysis — a complete analysis — is appropriate. A primary focus of
the complete analysis is the determination of whether and the degree to which
water quality is lowered as compared to the socioeconomic costs of maintaining
existing water quality. This determination greatly influences the level of analysis
required and the level of scrutiny applied to the "balancing test" — that is, whether
the discharge is necessary to accommodate important economic and social
development, and whether a water quality change is consistent with the
maximum benefit to the people of the State.

The antidegradation analysis addresses the following questions stated in SWRCB
APU 90-004 to maintain consistency with State and federal antidegradation
policies.

e Whether a reduction in water quality will be spatially localized or limited
with respect to the water body; e.g., confined to the mixing zone;

e Whether the proposed discharge of treated effluent will produce minor
effects which will not result in a significant reduction of water quality;
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e Whether the proposed discharge of treated effluent has been approved in
a General Plan, or similar growth and development policy document, and
has been adequately subjected to the environmental analysis required in
an environmental impact report (EIR) required under the California
Environmental Quality Act (CEQA); and

e Whether the proposed Project is consistent with maximum benefit to the
people of the State.

The Replenish Big Bear Program seeks to discharge highly treated effluent
receiving RO freatment and UV disinfection to the Lake and to Shay Pond.
BBARWA has reviewed the NPDES guidance issued by SWRCB in APU 90-004 and
believes that the proposed project meets the criteria for a simple antidegradation
analysis. The following sections provide the rationale for this determination and an
associated level of analysis and information for use by the Regional Water Board
in its consideration of state and federal antidegradation requirements in
accordance with APU 90-004.
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3 APPLICABLE WATER QUALITY
STANDARDS

This section summarizes the applicable water quality standards for Stanfield Marsh
and the Lake. Stanfield Marsh and the Lake are both waters of U.S., which have
several designated beneficial uses. Water quality standard applicable to Shay
Pond are discussed in Section 6. Figure 5 shows the proposed discharge location
in reference to Stanfield Marsh and Lake.

| stanfield Marsh/Lake A ot ; ; 8 Beol Locon

® |ake Discharge Proposed Location

Discharge Location
e Starfield Cutoff

Stanfiled Marsh

Figure 5. Overview of Lake Discharge Location in Reference to Stanfield Marsh/Lake

3.1 Beneficial Uses

The Basin Plan contains descriptions of the legal, technical, and programmatic
bases for water quality regulation in the Santa Ana region. The Basin Plan
describes the beneficial uses of major surface waters and their tributaries and the
corresponding WQOs put into effect to protect these beneficial uses. Table 1
shows the designated beneficial uses of the Lake and Stanfield Marsh.
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Table 1. Beneficial Uses of Lake and Stanfield Marsh

Big Bear Stanfield
Beneficial Uses Lake Marsh

AGR - Agricultural Supply v
COLD - Cold Freshwater Habitat v v
GWR - Groundwater Recharge v
MUN - Municipal and Domestic Supply v v
RARE - Rare, Threatened, or Endangered Species v v
REC1 - Water Contact Recreation v v
REC2 - Non-Contact Water Recreation v v
SPWN - Spawning, Reproduction, and/or Early Development v
WARM - Warm Freshwater Habitat v
WILD - Wildlife Habitat v v

3.2 Water Quality Objectives/Water Quality Criteria

To protect the designated beneficial uses, the Regional Water Board applies
WQOs contained in the Basin Plan and criteria adopted in the California Toxics
Rule (CTR) and the National Toxics Rule (NTR) to the receiving water (i.e., Lake)
and downstream receiving waters (i.e., Bear Creek and subsequently Santa Ana
River Reach 6). Per the Basin Plan, Stanfield Marsh does not have numeric WQOs.
The Lake WQO objectives were used since these are more stringent and the
Stanfield Marsh has been mostly dry since 2015.

The Regional Water Board uses these standards to determine if a proposed
project will cause or contribute to impairments of the designated beneficial uses.
Table 2 presents the most conservative water quality criteria used to protect the
most sensitive beneficial uses that apply to the Lake and downstream receiving
waters. The constituents of interest included in Table 2 are those:

e Included in the Basin Plan;
e Listed in the California 2018 Integrated Report for CWA Section 303(d) list;

e |dentified by the Regional Water Board as pollutants of particular concern;
and
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e Constituents for which a Total Maximum Daily Load (TMDL) exists.

Table 2. Applicable WQOs and/or Criteria for the Lake Discharge

Most
Stringent
WQO or Reference for Most Stringent
Constituent Criterion WQO or Criterion
Ammonia as N 0.46 mg/L Tnglr; Ijtlir:;)used Basin Plan
Boron, Total 0.75 mg/L Basin Plan(®)
Chloride 10 mg/L Basin Plan
Fluoride 0.9 mg/L Basin Plan (€]
Hardness, Total (as CaCO3) 125 mg/L Basin Plan
Methylene Blue-Activated 0.05 mg/L Basin Plan (d)
Substances
Sodium 20 mg/L Basin Plan
Sulfate 10 mg/L Basin Plan
Total Dissolved Solids 175 mg/L Basin Plan
Total Inorganic Nitrogen 0.15 mg/L-N Basin Plan
Total Nitrogen 1 mg/L-N Regional Board Input (¢)
Chlorophyll-a 14 Mg/L Nutrient TMDL
Total Phosphorus 35 Mg/L-P Nutrient TMDL
Chlordane 0.00057 Mg/L Lake CWA 303(d) List; CTR
4,4-DDT 0.00059 Mg/L Lake CWA 303(d) List; CTR
PCBs 0.00017 pg/L Lake CWA 303(d) List; CTR
Cadmium, Dissolved 2.2 ug/L Scownfsggc(udl)?ﬁzrgeoch 6
Copper, Dissolved 89 sl Semie A e eae
Lead, Dissolved 29 bo/L éownfsggc(]dl)?lt/i:r(ﬁeoch 6
Merclny 10 ng/L Lake CWA 303(d) List; N
Statewide Mercury Provisions
Aluminum 200 ug/L Title 22 MCL (9
Specific Conductance 700/1,000 umhos/cm AGR Beneficial Use Goal (9

Notes: Bolded constituents were identified as constituents of interest by the Regional Water
Board and were modeled in the Lake Analysis (Appendix B & C and discussed in Section 5.3.1.
a) The total ammonia was estimated using the equation presented in Table 4-4 of the
Basin Plan. The Lake wide average pH is 8.28 based on the 2009-2019 TMDL data
collected. The Lake water temperature ranges between 35 °F (1.8°C) and 70°F

(20.7°C). The average Lake water temperature used is 53°F (11.8°C).
b) Boron concentrations shall not exceed 0.75 mg/L in inland surface waters of the region
as a result of controllable water quality factors.

16



Big Bear Area Regional Wastewater Agency Applicable Water Quality Standards
Replenish Big Bear
Antidegradation Analysis for Proposed Discharges to Stanfield Marsh/Big Bear Lake and Shay Pond

Most
Stringent

WQO or Reference for Most Stringent
Constituent Criterion WQO or Criterion

c) Annual average concentration determined based on daily air temperature between
17.7-21.4 °C.

d) MBAS concentrations shall not exceed 0.05mg/L in inland surface waters designated
MUN as a result of controllable water quality factors. It is a secondary drinking water
standard.

e) Value is being considering by the Regional Water Board, as potential target.

f)  California Toxics Rule (CTR) hardness-based criterion confinuous concentration (CCC)
calculated using a median fotal hardness value of 99 mg/L calculated from
measurements made in the Santa Ana River, Reach 6, upstream of Seven Oaks Dam,
2000-2006.

g) Constituent added as it was detected in the secondary effluent and Lake.

The Basin Plan contains both numeric and narrative objectives for inland surface waters,
which were used to evaluate the Lake discharge. For this analysis, some of the narrative
objectives were not evaluated for the following reasons:

e Algae, floatable, oil and grease, solids (suspended and settleable), sulfides, and
surfactants were not evaluated because the Basin Plan does not specify numeric
limits so these parameters could not be compared;

e Chlorine residual because chlorine will not be used for disinfection at the
BBARWA WWTP;

¢ Chemical oxygen demand , dissolved oxygen, pathogen indicator bacteria,
radioactivity material, color, temperature, and taste and odor because these
are assumed to be non-conservative constituents (i.e., presumed to be
destroyed, consumed, biodegraded or tfransformed through the treatment
process or through Stanfield Marsh). The tfreatment process includes low- and
high-pressure membrane systems capable of producing effluent that meets or
exceeds the objectives for inland surface waters for these constituents, to be
confirmed with site-specific piloting of the treatment process;

e Nitrate as N since the TN value being considered by the Regional Board is more
stringent than the recommended 10 mg/L in Basin Plan; and

e pH because the treatment process maintains a neutral pH between 7 and 8
upstream of the reverse osmosis process, and then become slightly acidic
downstream of reverse osmosis. Reverse osmosis chemical post-treatment will be
employed to adjust the pH to a neutral level such that the effluent is within the
numerical objectives for pH. In general, the pH of inland surface waters shall not
be raised above 8.5 or depressed below 6.5 as a result of confrollable water
quality factors.
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3.3 303 (d) Listings

Section 303(d) of the CWA requires states to develop lists of water bodies (or
segments of water bodies) that will not attain water quality standards after
implementation of minimum required levels of treatment by point-source
dischargers (i.e., municipalities and industries). Section 303(d) requires states to
develop a TMDL for each of the listed pollutant and water body combinations for
which there is impairment. A TMDL is the amount of loading that the water body
can receive and still meet water quality standards for that pollutant. The TMDL
must include an allocation of allowable loadings for both point and non-point
sources, with consideration of background loadings and a margin of safety.
NPDES permit limitations for listed pollutants must be consistent with allocations
identified in adopted TMDLs.

The U.S. EPA approved the California's 2018 Integrated Report for CWA Sections
305 (b) and 303(d) on June 9, 2021 (SWRCB, 2021). This list represents the most
current listing of impaired water bodies in the project area and downstream
areas. The Lake is included in the California's 2018 Section 303(d) list of impaired
water  bodies for mercury, nutrients, noxious aquatic  plants,
dichlorodiphenyltrichloroethane  (DDT), chlordane, and polychlorinated
biphenyls (PCBs). The Santa Ana River (SAR) Reach 6, which is located about 17
miles downstream from the Lake, is also listed for cadmium, lead, and copper.
The potential water quality impacts of the proposed Lake discharge are discussed
in Section 5.

Table 3 lists the constituents identified in the 2018 303(d) list for the Lake and SAR
Reach 6, and their potential sources and proposed TMDL completion dates.

Table 3. 2018 CWA Section 303(d) Listed Constituents

Pollutant/Stressor Potential Sources Proposed TMDL Adoption

Lake

Mercury Source Unknown 2007
Nutrients Construction/Land Development Completed
Noxious aquatic plants Source Unknown Completed
DDT Source Unknown 2027
Chlordane Source Unknown 2027
PCBs Source Unknown 2019
Santa Ana River Reach é

Cadmium Source Unknown 2021
Lead Source Unknown 2021
Copper Source Unknown 2021
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3.4 Lake Nutrient TMDL

The Big Bear Lake Nutrient Total Maximum Daily Load (Nutrient TMDL) for Dry
Hydrologic Conditions (Resolution No. R8-2006-0023) was adopted by the
Regional Water Board on April 21, 2006 and became effective on September 25,
2007. The Nutrient TMDL includes targets in the Lake for TP, macrophyte coverage,
nuisance aquatic vascular plant species, and chlorophyll-a. Table 4 shows the
Nutrient TMDL targets. TP is the only constituent that would be directly discharged
and controlled by BBARWA.

Table 4. Nutrient TMDL Numeric Targets for All Hydrologic Conditions

Target Value (10

TP Concentration (€] Annual average no greater than 35 ug/L

Macrophyte Coveragel(d 30-40% on a total lake area basis

Percentage of Nuisance 95% eradication on a total area basis of Eurasian Water
Aquatic Vascular Plant milfoil and any other invasive aquatic plant species
Speciesldle)

Chlorophyll-a Concentration(e) Growing season average no greater than 14 ug/L
Source: Basin Plan
Notes:

a) Targets to be aftained no later than 2015 (dry hydrological conditions), 2020 (all other
condifions)
b) Compliance date for wet and/or average hydrological conditions may change in response
to approved TMDLs for wet/average hydrological conditions.
c) Annual average determined by the following methodology: the nutrient data from both the
photic composite and discrete bottom samples are averaged by station number and month; a
calendar year average is obtained for each sampling location by averaging the average of
each month; and finally, the separate annual averages for each location are averaged to
determine the lake-wide average.
d) Calculated as a 5-yr running average based on measurements taken at peak macrophyte
growth.
e) Growing season is the period from May 1 through October 31 of each year. The chlorophyll-
a data from the photic samples are averaged by station number and month; a growing season
average is obtained for each sampling location by averaging the average of each month;
and finally, the separate growing season averages for each location are averaged to
determine the lake-wide average.
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An analysis to demonstrate that the proposed Lake discharge is consistent with
the Nutrient TMDL assumptions is provided in Attachment B of the ROWD
package. This technical memorandum (TM) also discusses a TP offset framework
to address the lack of wasteload allocation (WLA) for the proposed Lake
discharge by proposing a TP net zero load. The TM also discusses the effects of the
Lake discharge and TP Offset Program on chlorophyll-a, the response target, as
documented in the Lake Analysis (Appendix B) and new model updates
(Appendix C).

3.5 Statewide Mercury Provisions

On May 2, 2017, the California State Water Resources Control Board (State Water
Board) adopted Resolution 2017-0027, which approved "Part 2 of the Water
Quality Control Plan for Inland Surface Waters, Enclosed Bays, and Estuaries of
California—Tribal and Subsistence Fishing Beneficial Uses and Mercury Provisions."
Resolution 2017-0027 established mercury limits to protect the beneficial uses
associated with the consumption of fish by both people and wildlife. For lakes and
reservoirs, the mercury water column concentration is to be calculated by the
permitting authority (i.e., Regional Water Board). The mercury limit for the Lake
has not yet been established. However, the State Water Board is also developing
a Statewide Mercury Control Program for Reservoirs that are impaired for mercury.
The draft "2017 Amendment to the Water Quality Control Plan for Inland Surface
Waters, Enclosed Bays, and Estuaries of Californiac—Mercury TMDL and
Implementation Program for Reservoirs," proposes to establish WLAs of 10 ng/L for
major WWTPs (permitted flow >1 MGD), and a WLA of 20 ng/L for facilities with no
"upstream" dischargers. The Statewide Mercury Provisions identified the Lake as
one of the 131 impacted reservoirs. For this analysis, the 10 ng/L WLA was
considered for evaluation with respect to potential water quality impacts due to
the proposed Lake discharge.

3.6 Title 22 Recycled Water Criteria

Per conversations with DDW, the Lake may be designated as a non-restricted
recycled water impoundment and the subsequent use of Lake water for
snowmaking, landscape irrigation, construction uses, and groundwater recharge
would be subject to recycled water regulations. Additional coordination and
studies are being conducted to regulate these uses. It is anticipated that a
separate WDR permit will be obtained to regulate the Sand Canyon groundwater
recharge project. The non-potable recycled water uses for landscape irrigation,
construction uses, snowmaking, and nonrestricted impoundment are anticipated
to be regulated under the Statewide Water Reclamation Requirements for
Recycled Water Use (Oder WQ 2016-0068-DDW).
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4 ENVIRONMENTAL SETTING

This section provides additional context to understand the enviromental setting
for the Lake discharge.

4.1 Stanfield Marsh

As part of Replenish Big Bear, the proposed project will discharge to the east end
of Stanfield Marsh, then flow into the Lake, as shown in Figure 5.

Stanfield Marsh is a scenic 145-acre —
nature park that includes a gazebo, T PNE—
walking paths, and two boardwalks that o
extend out into the marsh, so visitors can
observe the wildlife. Stanfield Marsh is
home to rare and diverse species of
birds, fish, amphibians, and mammals.
Rainfall and snowmelt are the only
sources of water for Stanfield Marsh, so
the water level varies from season to
season. During wet periods, Stanfield .
Marsh is a thriving wildlife preserve. During extended drought condl’rlons the
water level recedes dramatically, the boardwalks extend over dry soil, and
presence of wildlife becomes scarce. In the last 15 years, Stanfield Marsh has
been less than half full nearly 40 percent of the fime.

4.2 Big Bear Lake

Stanfield Marsh is hydrologically connected to the Lake through a set of culverts
under Stanfield Cutoff. The Lake is located about 6,743 feet (ft; 2,055 meters)
above mean sea level (MSL) in the San Bernardino Mountains in San Bernardino
County. Together, Stanfield Marsh and the Lake have a surface area of
approximately 3,000 acres, a storage capacity of 73,320 AF, and an average
depth of 32 ft. The Lake's sole source of water is currently snowmelt and
stormwater runoff, which are highly variable. The Lake has several sources of
water loss including evaporation, water extraction for snow making, dam releases
for flood control, fishery protection, and water rights discharges.

> e s

Stanfield Marsh in 2016
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The Lake was formed following construction of the Bear Valley Dam in 1883-1884
to serve as an irrigation supply for the citrus industry in the downstream Redlands-
San Bernardino communities. BBMWD was formed in 1964 to manage and help
stabilize the water level in the Lake. Historically, the Lake was operated as a
storage reservoir by the Bear Valley Mutual Water Company (Mutual). However,
due to the drastic fluctuations in Lake levels, legal negotiations arising from
disagreement between Mutual, BBMWD, and the community of Big Bear Valley
regarding water rights and management of the Lake, a 1977 Judgment was
established. Under the terms of this court judgment, Mutual retains a storage right
and ownership of all water inflow intfo the Lake. BBMWD is required to provide
Mutual with up to 65,000 AF of water from the Lake in a 10-year rolling period.

In 1996, an In-Lieu Agreement was executed that allows BBMWD to maintain
higher Lake levels by delivering water to Mutual from an alternate source of
water. This alternate source of water, referred to as In-Lieu Water, comes mainly
from the State Water Project (SWP) through the San Bernardino Valley Municipal
Water District (SBVMWD), a State Water Contractor. Under the In-Lieu Agreement,
when the Lake level falls more than 6 foot below full, and during some months
when the Lake is between 4 and 6 feet below full, SBYMWD delivers SWP water to
meet Mutual's needs instead of BBMWD releasing water from the Lake. BBMWD
pays SBVMWD an annual fee that is adjusted each year based on property tax
values.

Due to variable precipitation and extended drought, the Lake has experienced
drastic changes in water levels, which impact its water quality. In December 2018,
the Lake reached a historic low of 18'1" below full, which is less than 40% full by
volume. Figure é shows the fluctuation in Lake levels between 2000 and 2021.

The Lake is animportant resource that provides extensive recreational, economic,
ecological, and aesthetic benefits for the local community as well as the larger
inland southern California region. The beneficial uses of the Lake and Marsh are
presented in Table 1.
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Big Bear Lake Levels 2000-2021

o (] ] [ ]

E-E

E-E

LTy

-E-H

-14

-16

-18

-20
b M BEHBENEBEEBEBEENENEBENENNENNNNED
S8 NEERRSREEERLERRUREERR

— | ke FL — | Gke Leve

Figure 6. Big Bear Lake Levels: 2000 - 2021

4.3 Santa Ana Watershed

The Lake’s dam releases are discharged to Bear Creek, a 17-mile stream, which
enters the SAR at Reach 6. The Santa Ana River Watershed comprises portions of
San Bernardino, Riverside, Los Angeles, and Orange Counties, covers an area of
2,840 square miles, and is home to over é million residents. The Santa Ana River is
the major stream draining the watershed—about 100 miles in length from its
headwaters near Big Bear to its discharge location in Huntington Beach. Figure 7
shows the Santa Ana River Watershed, along with the Santa Ana River and its
major fributaries.
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Environmental Setting

Physical Characteristics 4
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Figure 7. Santa Ana Watershed Map
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5 ASSESSMENT  OF  WATER  QUALITY
IMPACTS TO BIG BEAR LAKE

This section summarizes the water quality assessment methodology and results for
the proposed Lake discharge and potential associated impacts in downstream
receiving waters.

5.1 Lake Discharge Project Description

As discussed in Section 1, one of the project components of the Replenish Big Bear
Program is to discharge to the Lake disinfected, advanced freated effluent that
has undergone RO and UV treatment. The Lake discharge is infended to help
stabilize Lake levels especially during extended drought periods, assist o maintain
the beneficial uses of the Lake, and reduce the in-lieu SWP water demands if
higher lake levels allow for additional dam releases. The Lake has experienced
record low levels over the last 15 years, forcing BBMWD to close one of their two
boat ramps, which reduces the recreational benefit of the Lake.

The projected effluent quality of the proposed discharge is presented in Table 5
for the constituents of interest in this study (constituents of interest are those listed
in Table 2). Site-specific pilot testing of the proposed freatment process
technologies will be completed in 2023 to establish design criteria and refine final
effluent water quality estimates. The values presented in Table 5 are based on
mass balance calculations, vendor provided treatment performance estimates,
and industry standard removal rates for RO treatment technology. The secondary
effluent data were used as a basis for influent water quality fo the advanced
treatment train to estimate the projected effluent water quality for the proposed
discharge.
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Assessment of Water Quality Impacts to Big Bear Lake

Table 5. Projected Effluent Quality of Proposed Discharge and Existing Secondary
Effluent Quality

BBARWA Secondary | Projected Average
Effluent Quality of

Effluent Average
Concentrations (@) | Proposed Discharge

Constituent

Ammonia as N 3.15 0.05 mg/L-N
Boron, Total 0.265 0.11 mg/L
Chloride 58 0.60 mg/L
Fluoride 0.41 <0.026[) mg/L
Hardness, Total (as 265 3.2 mg/L
CaCQ3)

Methylene Blue-Activated 0.14 0.0014 mg/L
Substances

Sodium NS 1.9 mg/L
Sulfate 41 0.20 mg/L
Total Dissolved Solids (¢ 450 50 mg/L
Total Inorganic Nitrogen (< 4.40 0.1 mg/L-N
Total Nitrogen (€ 7.80 0.6 mg/L-N
Chlorophyll-a (d N/A N/A ug/L
Total Phosphorus (©) 2.0 0.03 mg/L-P
Chlordane <0.17 (el <0.17 (bl(e) ug/L
4,4'-DDT <0.0052 (e) <0.0052(b) (e) Hg/L
PCBs <2.5 (e <2.5 (b) (e) ug/L
Cadmium, Total <0.11 <0.11(0) hg/L
Copper, Total 14(0) 0.07 hug/L
Lead, Total 1.3 0.01 Hg/L
Mercury, Total 0.76 (9) <0.5 (®) ng/L
Aluminum, Total 180 1.3 hg/L
Specific Conductance 755 (@ 18 Kumhos/cm

Notes: NS — Not sampled; N/A — Not applicable.
a) The average was estimated using detected values only, unless stated otherwise. NDs
were not included due to the limited number of samples. This approach may result in

higher averages.

b) The projected effluent quality is anficipated to be below the detection limit. The
estimated projected concentration is shows as “<MDL".
c) Valueswere estimated as part of Draft Treatment Alternatives Analysis TM using BBARWA
WWTP average effluent concentrations from weekly and monthly analyses for the 2017
- 2019 calendar years (WSC, 2020).
d) Chlorophyll-a is not a constituent that will be discharged by the BBARWA WWTP.

e) Based on one data point.

f)  Values detected below the RL; reported concenfration is estimated. Reported as “J-

Flag.”
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BBARWA Secondary | Projected Average

Effluent Average Effluent Quality of
Constituent Concentrations (@) Proposed Discharge

g) On June 18, 2020, BBARWA collected a sample to measure mercury using EPA Method
1631E, which has a reporting limit of 0.5 ng/L. This result is well below the 10 ng/L target
described in the Statewide Mercury Conftrol Program for Reservoirs.

5.2 Selection of Water Quality Constituents

5.2.1 Selection Criteria

As presented in Section 3, water quality constituents assessed in this
antidegradation analysis were identified based on one or more of the following
conditions being satisfied:

1) Constituent has a WQO or criterion applicable to the Lake and/or
downstream receiving waters;

2) Constituent for which an adopted TMDL exists;

3) Constituent identified as a pollutant/stressor on the 2018 CWA Section
303(d) list for the Lake or downstream of the proposed discharge; and

4) Constituent is a known water quality concern of the Regional Water Board.

Based on the conditions listed above, 22 constituents of interest were initially
identified for evaluation and are presented in Table 2. The data available for the
secondary effluent, proposed discharge effluent quality, and ambient water
quality were assessed to determine the type of analysis needed for a given
constituent. The following approach was used:

e No further analysis was needed for constituents reported as non-detect
(ND) in the secondary effluent and the Lake. It is antficipated that RO
treatment will achieve additional removal of these constituents and thus,
will further reduce any water quality impacts potentially associated with
these constituents.

e For constituents with detected concentrations in the secondary effluent,
the proposed discharge water quality was compared to the ambient water
quality and most stringent WQO or criterion.

e For the proposed discharge water quality constituents exceeding the
ambient water quality or most stringent WQO or criterion, a mass balance
analysis was completed.
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e For constituents of greater interest to the Regional Water Board, such as TIN,
TN, TP, and chlorophyll-a, the 2D hydrodynamic-water quality model (CE-
QUAL-W2) developed by Dr. Anderson was used to evaluate the potential
impacts of the proposed Lake discharge. A summary of the Lake Analysis
(Appendix B) report along with the model updates recently completed to
incorporate additional discharge volume scenarios and seasonal variability
are presented in this report and in Appendix C.

5.2.2 Data Sources

Table 6 shows the water quality data used for the analysis. Per BBARWA's current
WDR Permit, BBARWA is required to monitor for biological oxygen demand (BOD),
total suspended solids (TSS), pH, dissolved oxygen (DO), TDS, sulfate, chloride,
fluoride, nitrate as N, TN, E.coli, and volatile organic compounds (VOCs) in the
secondary effluent on a monthly or annual basis. To support the preparation of
the proposed project’s Report of Waste Discharge (ROWD) and this analysis,
water samples of the secondary effluent and Lake were collected and analyzed
for priority pollutants. BBARWA collected its samples on November 18, 2021, and
BBMWD collected the Lake samples on December 2, 2021. On June 18, 2020,
BBARWA also collected a secondary effluent sample to measure mercury using
EPA Method 1631E, which has a reporting limit of 0.5 ng/L. Appendix D contains
the BBARWA, Lake, and Shay Pond (discussed in Section é) water quality data.

As part of the Nutrient TMDL, a variety of constituents, including ammonia as N,
total hardness, nitrate as N, nitrite as N, total kjeldahl nitrogen (TKN)2, TP, and
chlorophyll-a are collected at the four TMDL monitoring locations (Station 1 Dam,
Station 2 Gilner Point, Station 6 Mid Lake Middle, and Station 9 Stanfield Middle.
(See Figure 2 in Appendix B). In the Lake Analysis, TIN3, TN4, TP, and chlorophyll-a
were evaluated using the Nutrient TMDL data from 2009 through 2019. The
average results calculated in the Lake Analysis are presented in Table 6.

Ammonia and hardness were not modeled in the Lake Analysis because these
were not identified as constituents of interest at the time of the model
development. For this analysis, the lake-wide annual average was estimated by
averaging the four station annual averages consistent with the Nutrient TMDL
approach, which consist of averaging the photic and bottom samples for each
sampling date. From 2009 through 2019, about 1,280 and 1,180 data points were
collected for ammonia and hardness, respectively, at these locations. The
calculations are presented in Appendix E.

2TKN is the sum of organic nifrogen and ammonia.
3TIN is the sum of ammonia, nitrate, and nitrite.
4TN is defined as the sum of TKN, nitrite, and nitrate.
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BBMWD also has manually recorded specific conductance data since 2001
measured at the first 10 to 15 feet below Lake surface. The specific conductance
data was used to evaluate TDS in the Lake Analysis as specific conductance can
be converted to TDS using a conversion factor that is dependent on the type of
minerals and salts dissolved in the Lake. In August 2019, BBMWD collected TDS
samples at the four TMDL monitoring locations to compare TDS and specific
conductance results and calculated a conversion factor of 1 mg/L of TDS = 0.642
umhos/cm, which was used in the Lake Analysis model. The Lake TDS average
from this report was converted to umhos/cm using this convention factor.
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Table 6. Summary Statistics for Constituents Evaluated in Secondary Effluent and Big Bear Lake

BBARWA Secondary Effluent (°) Big Bear Lake(@)
No. of % Non- No. of % Non-
Constituent Samples Detected | Avg.(®) Samples | Detected | Avg.(®)

Ammonia as N mg/L 29% 3.15 1,281 33% 0.063 (¢ 0.094
Reren, Total mg/L 0% 0.265 0.270 1 0% 0.054 (d) 0,054
Chloride mg/L 25 0% 58 63 1 0% 26 26
Fluoride mg/L 2 0% 0.41 0.52 1 0% 0.41 0.41
Hardness, Total (as ma/l 2 0% 265 270 1,176 0% 157 (€] 183
CaCQ03)

MBAS mg/L 2 50% 0.14 0.14 1 0% 0.058 (d) 0.058 (d)
Sodium mg/L 0 NS NS NS 1 0% 33 33
Sulfate mg/L 20 0% 4] 44 1 0% 18 18
Total Dissolved Solids mg/L 450 (e) 251 ()

Total Inorganic mg/L 4.40 (e) 0.049

Nitrogen

Total Nitrogen mg/L 7.80 (e 0.948 ()
Chlorophyli-a hg/L N/A 9.3

Total Phosphorus mg/L 2.00 (@) 0.037 ()
Chlordane ug/L 1 100% <0.17 <0.17 1 100% <0.034 <0.034
4,4'-DDT Mg/l 1 100% <0.0052 <0.0052 1 100% <0.001 <0.001
PCBs (Aroclors) (9) pg/L 1 100% <2.5 <2.5 1 100% <0.5 <0.5
Cadmium, Total Mg/l 8 100% <0.11 <0.11 1 100% <0.11 <0.11
Copper, Total hg/L 8 88% 14(d) 14 (9 1 100% <6.5 <6.5
Lead, Total ug/L 8 75% 1.3 1.8 1 100% 1.8 1.8
Mercury, Total ng/L 8 100% 0.76 0.76 2 50% 270 270
Aluminum, Total pg/L 2 0 180 250 1 0% 58 58
Specific Conductance umhos/cm 1 0 755 755 39110

Notes: Bolded constituents were identified as constituents of interest by the Santa Ana Regional Water Board and were modeled in the
Lake Analysis (Appendix B & C).
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NS — Not sampled; N/A — Not applicable.

a) For constituents with only ND data, the method of detection limit (MDL) is shown as “<MDL."

b) The average was estimated using detected values only, unless stated otherwise. NDs were not included due to the limited
number of samples. This approach may result in higher averages. For samples with only one data point, the reported value or
“<MDL" is presented.

c) The averages and maximums are for the Lake-wide results and were calculated using Nutrient TMDL 2009-2019 data. See
Appendix E - for estimates. ND were used and assumed to be “MDL/2".

d) Values detected below the RL; reported concentration is estimated. Reported as “J-Flag.”

e) Values were estimated as part of Draft Treatment Alternatives Analysis TM using BBARWA WWTP average effluent concentrations
from weekly and monthly analyses for the 2017 - 2019 calendar years (WSC, 2020).

f) TDS average was obtained from the Lake Analysis Table 19, and nutrients and chlorophyll-a from the Lake Analysis Table 22
(Appendix B).

g) PCBs are a class of chemicals which include Aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016. The aquatic life criteria apply
to the sum of the set of seven Aroclors. All results were non-detect.

h)  On June 18, 2020, BBARWA collected a sample to measure mercury using EPA Method 1631E, which has a reporting limit of 0.5
ng/L. This result is well below the 10 ng/L target described in the Statewide Mercury Control Program for Reservoirs.

i) The Lake TDS average from the Lake Analysis report was converted to umhos/cm using a 1 mg/L of TDS = 0.642 umhos/cm
conversion factor.
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5.2.3 Selection of Constituents

The simple qualitative analysis described in Section 5.2.1 was applied to the 22
constituents of interest to determine if additional analysis was required. Table 7
shows the results of the comparison of the secondary effluent quality, projected
effluent quality, ambient water quality, and the most stringent WQO or criterion.

Overall, no constituents exceeded their most stringent WQO or criterion and only
boron and TIN exceeded existing, ambient water quality concentrations. For the
remainder of the constituents—where the projected effluent quality is below the
ambient water quality and the most stringent WQO or criterion—no additional
analysis was conducted.

The Lake Analysis evaluated TDS, TIN, TN, TP, and chlorophyll-a, so potential TIN
water quality impacts were addressed by the Lake Analysis. For boron, a simple
mass balance spreadsheet model was used to evaluate the potential impacts of
boron on the Lake with the proposed project due to the limited data available.

With respect to the three tfrace metals — cadmium, copper, and lead - included
in the 2018 303(d) list for Reach 6 of the SAR as impairing the water body segment,
projected average concentrations of the three trace metals in the proposed
discharge are significantly below the hardness-based CTR chronic criterion
calculated for each metal using a median total hardness value of 99 mg/L
calculated for Reach 6 (see Table 2). Cadmium, copper, and lead concentrations
contained in the disinfected, advanced treated effluent proposed for discharge
to the Lake are not anticipated to lower water quality in Reach 6 for these trace
metals, nor are they anticipated to affect future load or WLA included in an
adopted TMDL.
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Table 7. Comparison of Most Stringent Water Quality Objective or Criterion to Existing Ambient Lake Water Quality and

Constituent

Ammonia as N
Boron, Total
Chloride

Fluoride

Hardness, Total (as
CaCO03)

MBAS

Sodium

Sulfate

Total Dissolved Solids
Total Inorganic Nitrogen
Total Nitrogen
Chlorophyll-a
Total Phosphorus
Chlordane
4,4'-DDT

PCBs

Cadmium, Total
Copper, Total
Lead, Total
Mercury, Total
Aluminum, Total

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
Hg/L
mg/L
ug/L
ug/L
Hg/L
Hg/L
ug/L
Hg/L
ng/L
ug/L

Projected Effluent Quality of Proposed Discharge

Most Stringent WQO Average Lake
or Criterion Concentration (@) ()
0.46 0.063 @
0.75 0.054 (e
10 26 (e
0.9 0.41(e
125 157 (d)
0.05 0.058 (e
20 33 (e
10 18 €
175 251
0.15 0.049
1 0.948
14 9.3
0.035 0.037
0.00057 <0.034 (e)
0.00059 <0.001¢e
0.00017 <0.5 (e
2.2 <0.11 (e
8.9 <6.5 (e
2.5 1.8 (e)
10 270
200 58 (e)

33

Projected

Average
Effluent Quality
of Proposed
Discharge (¢)

0.05
0.11
0.60
<0.026
3.2

0.0014
1.9
0.20
50
0.1
0.6
N/A
0.03
<0.17
<0.0052
<2.5
<0.11
0.07
0.01
<0.5
1.3

Comparison
of Projected
Effluent
Quality to
Most Stringent
WQO (see
table Notes)
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Comparison
of Projected
Projected Effluent

Average Quality to
Effluent Quality | Most Stringent
Most Stringent WQO Average Lake of Proposed WQO (see
Constituent or Criterion Concentration () (0) Discharge (<) table Notes)

Specific Conductance  umhos/cm 700/1,000 391 18 1

Notes: Bolded constituents were identified as constituents of interest by the Regional Water Board and were modeled in the Lake
Analysis (Appendix B & C).

N/A — Not applicable.

a) For constituents with only ND data, the method of detection limit (MDL) is shown as “<MDL."”

b) The average was estimated using detected values only, unless stated otherwise. NDs were not included due to the limited
number of samples. This approach may result in higher averages. For samples with only one data point, the reported value
or "<MDL" is presented.

c) If the projected effluent quality is anticipated to be below the detection limit. The estimated projected concentration is
shows as “<MDL".

d) The averages and maximums are for the Lake-wide results and were calculated using Nutrient TMDL 2009-2019 data. See
Appendix E - for estimates. ND were used and assumed to be “MDL/2".

e) Average is based on one data point.

Blue — Projected effluent quality is below the ambient and most stringent WQO or criterion
Red - Projected effluent quality is above the ambient or most stringent WQO or criterion

1) Projected effluent quality is below the ambient and most stringent WQO or criterion. No degradation anticipated.

2) Projected effluent quality is above the ambient, but below the most stringent WQO or criterion. Further analysis needed
to determine impacts on water quality.

3) Impacts evaluated in the Lake Analysis (Appendix B & C).

4) Secondary effluent and ambient water quality were ND. No further analysis conducted. It is anticipated that RO will
achieve additional removal, resulting in even fewer impacts.
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5.3 Water Quality Impacts Assessment
5.3.1 Lake Analysis Model Analysis Results

The Lake Analysis (Appendix B) was completed to evaluate the short- and long-
term impacts of the Lake discharge on lake level, lake area, TDS, TIN, TN, TP, and
chlorophyll-a under three different treatment alternatives:

e Alternative 1: TIN & TP Removal
e Alternative 2: 70% RO (in addition to TIN & TP Removal)
e Alternative 3: 100% RO (in addition to TIN & TP Removal)

These treatment alternatives were evaluated under three hydrologic conditions
(i.e., extended drought (5" percentile), median (50 percentile), and prolonged
above average rainfall (25" percentile)). The model predicted that Alternative 3
would result in a slight improvement in concentrations of TDS, TIN, TN, TP, and
chlorophyll-a as compared to modeled baseline conditions. Informed by the
results of this study, the 100% RO treatment alternative was selected as the
preferred project and the projected effluent quality of Alternative 3 is the focus
of this antidegradation analysis.

Addifional refinements to the Lake Analysis were completed in 2022, as
documented in Appendix C, fo investigate the impacts of a higher discharge
volume, account for WWTP discharge seasonal variability, and assess the impacts
of a TP Offset Program as discussed in Section 3.4 and Attachment B of the ROWD
package. The 50th percentile hydrologic scenario for 2009-2050 was used in the
updated analysis (i.e., the median hydrologic condition), as it includes a wide
array of runoff conditions. All other hydrologic, meteorological, biological,
chemical, and sedimentological factors, variables and conditions were identical
to those used in prior simulations of long-term future conditions (Anderson, 2021).

The Lake Analysis report assumed a steady annual flow of 1,920 AFY of disinfected,
advanced freated effluent discharged to the Lake that excludes the 80 AFY that
could be discharged to Shay Pond. However, the proposed Lake discharge may
be higher than previously modeled as it did not account for a 99% total recovery
rate of BBARWA effluent and potentially a lower discharge rate to Shay Pond.
Table 8 presents the Lake discharge flow projections that were considered in the
Lake Analysis model and in the 2022 update.
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Table 8. Initial and Updated Lake Discharge Flow Rate Projections

Lake Analysis Modeled Scenario RBB Inflow (AFY) Daily RBB Inflow (MGD)

Baseline (No Project) 0 0
Alternative 3 (@ 1,920 1.71
High Flow (99% recovery) () 2,210 1.57-2.18
Mid Flow (?0% recovery) ([ 2,009 1.42-1.98
Notes:

a) Alternative 3 was assessed in the 2021 Lake Analysis and assumed that of the total
Replenish Big Bear effluent contribution considered in the Lake Analysis (i.e., 2,000
AFY), 80 AFY would be delivered to Shay Pond. Therefore, only 1,920 AFY would be
discharged to the Lake.

b) Inthe 2022 Lake Analysis update it was assumed that no discharge to Shay Pond
would occur and all disinfected, advanced treated effluent would be discharged
to the Lake under two different total recovery rates scenarios.

The Lake discharge is expected to vary seasonally, as shown in Figure 8, and thus,
differs from the earlier “Alternative 3" scenario that assumed a uniform flow rate
of 1.71 MGD throughout the year. Inflows to the WWTP are lower in the summer
months due to reduced inflow and fewer visitors relative to the winter season.

2.5

W 2210 af/yr (99% Recovery) B 2009 af/yr (90% Recovery)  E 1920 af/yr (orig Alt 3)

Figure 8. Projected 2040 Monthly BBARWA Discharges to the Lake under Three Inflow
Scenarios
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Since the Replenish Big Bear Program proposed Lake discharge has not been
assigned a WLA for TP in the nutrient TMDL, a TP Offset Program is being proposed
to attain a net zero TP contribution to be consistent with the Nutrient TMDL
assumptions. A detailed analysis supporting the TP Offset Program is discussed in
Attachment B of the ROWD package. In the Lake Analysis model update, the TP
offset was modeled as equivalent to a 0 (zero) influent concentration. This
approach is a simplification that may hold when considering a whole-lake
nutrient budget. However, the Lake dynamics are complex, so projections may
not have accounted for these complexities.

5.3.1.1 Lake Discharge Impacts Water Quality

The predicted long-term average water quality in the Lake under the updated
modeled operational scenarios (increased and time-varying flows, with and
without TP offset) are presented in Table 9. For comparison, the previously
predicted baseline condition (no project) and Alternative 3 scenario are shown.

Table 9. Predicted Long-term Average Lake Concentrations for TDS, TIN, TN, TP, and
Chlorophyli-a Under Different Operational Scenarios

Operational Scenario (@

(All at 50t Ztile hydrologic| TPS® TIN () TP ®) TN® | chiorophyll-a
condition) (mg/1) (mg/1) (ug/L) | (mg/L) | () (pg/L)
WQO/(TMDL target) 175 0.15 0.15 (35.0) (14.0)
Baseline (No Project) 195 0.069 47.7 1.15 14.1
Alternative 3 (1920 AFY) 182 0.052 433 1.07 14.0
2,210 AFY (99% recovery) 179 0.045 42.3 1.04 13.1
2,009 AFY (90% recovery) 180 0.041 43.4 1.06 12.9
2,210 AFY + TP Offset 179 0.072 39.9 1.00 10.2
2,009 AFY + TP Offset 180 0.040 40.9 1.00 9.5
Notes:

a) The Baseline and Alternative 3 were evaluated in the 2021 Lake Analysis. The other
operational scenarios were evaluated in the 2022 Lake Analysis Update and assume no
discharge to Shay Pond. The TP Offset scenarios assume a TP Offset Program is
implemented.

b) Expressed as annual average concentrations

c) Chlorophyll-a shown as growing season average concentrations
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Overall, the predicted long-term average concentrations of TDS, TIN, TN, TP, and
chlorophyll-a were lower with the proposed Lake discharge at various rates as
compared to the predicted baseline condition, except for TIN under the 2,210
AFY + TP Offset. It is unclear why the model predicted increased TIN under this
scenario while all other scenarios showed significantly reduced TIN values relative
to the modeled baseline; however, the modeled difference in TIN between the
Baseline and 2,210 AFY + TP Offset scenarios is approximately 4%, which is within
the range of model varionce and is considered statistically insignificant.
Therefore, this analysis concludes that projected long-term average
concentration of TIN is similar to the modeled baseline condition.

Focusing on chlorophyll-a as the key response target, baseline conditions were
predicted to yield a growing season average chlorophyll-a concentration that
slightly exceeded (by 0.1 ug/L) the Nutrient TMDL target value of 14 ug/L, while
Alternative 3 matched the target value, and increased Lake discharges that
varied seasonally (Figure 8) yielded values below the modeled baseline condition
and the Nutrient TMDL target values. The assumption of a TP Offset Program
yielded further reductions in chlorophyll-a. The increased Lake discharge volumes
with reduced summer flows and no net TP loading were predicted to yield
growing season average chlorophyll-a concentrations as low as 9.5 to 10.2 ug/L,
significantly below predicted baseline and TMDL concentrations.

Cumulative distribution functions (CDFs) were prepared to evaluate the inter-
annual differences in water quality, as differences are expected to persist. Figure
9 shows the CDFs for TP, TN, and chlorophyll-a, which show that increased Lake
discharges are predicted to lower the annual average TP and TN concentrations
and growing season average chlorophyll-a concentrations. However, wide
ranges in predicted concentrations remained in place. Table 10 shows the
predicted frequency of exceedance of the Nutrient TMDL targets or potential
targets. Overall, the growing season chlorophyll-a average TMDL target (14 ug/L)
was predicted to be exceeded about 53% of the time under baseline conditions
and exceeded about 41% and 31% of the time at a 2,210 AFY Lake discharge rate
with and without TP offset, respectively.
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Figure 9. CDFs for Predicted Annual TP and TN Concentrations and Growing Season
Average Chlorophyll-a Concentrations for Baseline Condition and at 2,210 AFY Lake

Discharge with and without TP Offset

Table 10. Predicted Frequency of Exceeding TMDL Target Under Baseline Conditions and
Different Lake Discharge Rates and TP Offset Scenarios (Annual Average or Growing

Season Average Basis)

Operational Scenario

(Al at 50h %file hydrologic TP TN (@) Chlorophyll-a ®
condition) (mg/L) (mg/l) (ug/L)
WQO/(TMDL target) 0.15 (35.0) (14.0)

Baseline (No Project) 94% 21% 53%
Alternative 3 (1920 AFY) 87% 72% 51%

2,210 AFY (99% recovery) 87% 72% 1%

2,009 AFY (90% recovery) 21% 80% 40%

2,210 AFY + TP Offset 82% 30% 31%

2,009 AFY + TP Offset 920% 55% 22%
Notes:

a) Possible target of 1 mg/L, per the Regional Water Board input.
b) Growing season is the period from May 1 through October 31 of each year.
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In general, the Lake Analysis demonstrates that the Lake discharge will likely
contribute to more frequent attainment of the Nutrient TMDL numeric targets and
associated water quality standards, especially when combined with the offset
program and actions taken by the TMDL responsible parties to attain the Nutrient
TMDL requirements. Additionally, the Lake discharge will increase Lake levels,
which will contribute to protection of other beneficial uses and reduce the
amount of time critical hydrologic conditions occur in the Lake. A more robust
analysis of this Lake discharge on the Nutrient TMDL is provided in Attachment B
of the ROWD package.

5.3.1.2 Lake Discharge Impacts on Lake Level, Volume, and Area

The Lake Analysis simulations for the 2009-2019 evaluation period demonstrated
that the Replenish Big Bear Program Lake discharge would result in significant
increases in predicted lake levels, volumes, and surface areas relative to baseline
conditions. Long-term (2009 to 2050) simulations of the proposed Lake discharge
under three different hydrologic scenarios indicate that the discharge would be
especially beneficial under an “extended drought” scenario where the discharge
is predicted to increase the median lake level by more than 10 ft and the median
lake area by nearly 600 acres, which in turn would improve recreational access
and provide additional Lake habitat as compared to modeled baseline (no
project) conditions. The increased lake level and area benefits provided by the
Lake discharge would be more modest under the “prolonged above average
rainfall” scenario because higher natural inflows would result in higher lake levels.
Table 11 summarizes the projected impacts on Lake level, area, and volume
under three hydrologic conditions modeled in the 2021 Lake Analysis.

Table 11. Predicted Lake Level, Area, and Volume under Three Hydrologic Scenarios

Hydrologic Scenario

Lake Physical Median Prolonged
Parameter Extended Hydrologic Above .Avercge
(median values Drought Condition (50t Rainfall
shown) Scenario (5t Percentile) Percentile) (95" Percentile)
Lake Level (ft) Baseline 6,722 6,733 6,736
(Lake max 6,743 ft)  +Project 6,732 (+10.5) 6,738 (+7.2) 6,740 (+5.2)
Volume (AF) Baseline 23,400 47,536 54,724
+Project 45,750 (+22,340) 59,664 (+12,128) 65,204 (+10,480)
Area (acres) Baseline 1,720 2,328 2,474
+Project 2,290 (+572) 2,568 (+240) 2,669 (+195)

Notes: Data taken from Table 24 of Lake Analysis report. Assumed a discharge rate of 1,920 AFY.
Addifional benefit is expected with a higher discharge rate.
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5.3.2 Boron Mass Balance

The projected boron effluent quality of the proposed Lake discharge is
anticipated to exceed the Lake ambient water quality (0.054 mg/L — based on
one sample collected in December 2021) but remain well below the most
stringent criterion of 0.75 mg/L for the protection of sensitive crops. Therefore, the
Lake's boron assimilative capacity, defined as the difference between the
criterion and the ambient water quality, is 0.694 mg/L (i.e., 0.75 mg/L — 0.054
mg/L).

Due to the limited amount of water quality data available, a simple spreadsheet
model was completed to evaluate the contribution of the Lake discharge to
boron concentrations in the Lake over time. The calculations are shown in
Appendix F. The only available data for boron confributions to the Lake from
natural inflows is based on boron samples collected in 1972 from several creeks.
These data indicated that boron in natural inflows could range between 0.02 and
0.26 mg/L. These results were not used in this analysis due to it high variability, age
of the samples, small sample size, and changes in watershed characteristics since
the samples were collected.

This analysis did not establish a baseline condifion based on ambient water
quality; rather, it was assumed that the Lake and natural inflows had a boron
concentration of 0 mg/L and the analysis determined the incremental increase
of boron in the Lake as result of the Lake discharge.

The 1977-2020 annual inflow and outflow were obtained from the Big Bear
Watermaster annual reports and a 43-year simulation was performed based on a
repeat of this historic hydrology. The following equations were used to perform the
mass balance:

Lake Storage = Initial Lake Storage + Lake Inflows — Lake Outflows
Lake Inflows = Lake inflows from precipitation and/or snowmelt
Lake Outflows = Spills + Releases + Leakage + Withdrawals + Evaporation

Boron Mass = Boronin Lake + Boron from Lake Inflow
+ Boron from Discharge - Boron from Lake Outflows

Boron Concentration in Lake (mg/L)
_ Boronmass in Lake at end of simulation year

Lake volume at end of simulation year
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Figure 10 shows the projected boron Lake concentrations over the simulation
period. The Lake discharge is anticipated to increase boron concentrations over
the 44-year simulation, boron is predicted to increase by about 0.065 mg/L. This is
less than the 10% assimilative capacity.

The projected incremental increase in boron concentration in the Lake as a result
of the project is 0.065 mg/L at the end of the 44-year simulation. The simulation
results represent an incremental increase above the current ambient quality,
which was 0.054 mg/L based on one sample collected in December 2021. Based
on this sample, the estimated total boron concentration in the Lake with the
proposed discharge would be below 0.12 mg/L, which is considered safe for
agricultural crops like citrus frees that show sensitivity to boron starting at
concentrations between 0.5 — 0.75 mg/L (USDA, 1990). The projected boron
concentration will remain low compared to the most stringent criterion of 0.75
mg/L which exists in the Basin Plan for the protection of water used to irrigate
sensitive crops.
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Figure 10. Projected Boron Concentrations with Proposed Lake Discharge

5.4 Summary of Water Quality Impacts

Overall, the Replenish Big Bear Program Lake discharge under most modeled
discharge scenarios is anticipated to improve water quality for TDS, TIN, TP, TN,
and chlorophyll-a as compared to baseline conditions, and result in similar water
quality for total inorganic nitrogen (TIN) as compared to the modeled baseline. In
addition, the proposed discharge is projected to contain concentrations of
constituents of interest that are similar to or lower than existing ambient water
quality and most stringent WQO or criteria for all constituents evaluated except
for TIN and boron. For boron, concentrations in the Lake are anficipated to
increase compared to baseline conditions but remain well below the most
stringent WQO of 0.75 mg/L and the estimated increase is below the U.S. EPA
significance threshold of a 10% reduction in available assimilative capacity.

Overall, the Lake Analysis and the 2022 Lake Model Update show that the
implementation of the Lake discharge will help improve water quality of the Lake,
especially during extended drought and typical (median) conditions. In addition,
the proposed Lake discharge will increase lake levels, surface area, and volumes
which will help to protect the beneficial uses designated for the Lake.
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6 ASSESSMENT  OF  WATER  QUALITY
IMPACTS TO SHAY POND

This section describes the proposed Shay Pond discharge component of the
Replenish Big Bear Program and presents an antidegradation analysis of the
proposed discharge. Currently, it is unknown if Shay Pond and Shay Creek are
considered Waters of the U.S. (WOTUS), as the federal regulations that define a
WOTUS are currently under review. Regional Water Board input is required to
determine the appropriate permitting approach for the proposed discharge to
Shay Pond. The necesarry background information to assist the Regional Water
Board with this determination is provided in this section.

6.1 Shay Pond Environmental Setting and Project
Description

As part of the Replenish Big Bear Program, up to 80 AFY of disinfected, advanced
treated effluent is proposed for discharge to Shay Pond. The proposed Shay Pond
discharge is intended to replace potable water that is currently discharged to the
pond to support the Unarmored Threespine Stickleback (Stickleback) fish, a
federal and State listed endangered species.

Shay Pond has a surface area of approximately 10 acres and is located about 1.2
miles southeast of the BBARWA WWTP (Figure 1). According to the Bear Valley
Basin Groundwater Sustainability Plan (GSP), “Shay Pond is a natural surface water
body at the southern base of an unnamed ridge that separates it from Baldwin
Lake (. The nature of this pond is unknown, but it may be fed, in part, from spring
flow, surface runoff, and periodically, groundwater intersecting the land surface.
Although the pond may have historically been fed from surface water runoff in
the ephemeral, upstream segment of Shay Creek, urban development has
altered the course of this stream, and it no longer flows into the pond. Surface
water exits Shay Pond via the downstream segment of Shay Creek, which flows
northwards toward Baldwin Lake and intermittently provides water to Baldwin
Lake lake.” “Surface water sources to Baldwin Lake are primarily in the form of
ephemeral streams with relatively low flow volumes. The only stream where
surface water flow periodically has been measured is Shay Creek at its outlet from
Shay Pond.” “Surface water runoff does not reach Baldwin Lake during most years
but percolates into the groundwater system. However, during prolonged
precipitation, surface water does flow into Baldwin Lake. All surface water that
enters Baldwin Lake is lost to evaporation. The high clay content of the playa
sediments prevents vertical migration, and the topographical configuration of the
lake prevents outflow from Baldwin Lake” (TH&Co, 2022). Figure 11 shows how
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Baldwin Lake, an ephemeral lake, is connected to Shay Pond via Shay Creek. This
figure also shows the population of Stickleback fish in the vicinity of Shay Pond.

The population of Stickleback is unique in that it occurs at a high elevation, about
6,700 ft above mean sea level, while all other Stickleback populations inhabit
streams below 3,000 ft. In 1985 and 1986, catastrophic mortality of Stickleback in
the Valley occurred due to insufficient amounts of water. By the summer of 1990,
it was thought that the Stickleback remained in only Shay Pond.

There is a long history of study and group effort regarding the Stickleback in the
Shay Creek area. The main stakeholders include the United States Fish and Wildlife
Service (USFWS), CDFW, the San Bernardino National Forest (SBNF), BBCCSD,
BBLDWP, and BBARWA. Additionally, the Shay Creek Working Group, which
includes representatives from the USFWS, CDFW, SBNF, BBCCSD, BBLDWP, and
BBARWA, was formed during the process of preparing the USFWS' 2002 Biological
Opinion (2002 BO) for the area (Evans, 2002).

The requirements of the 2002 BO state that BBCCSD will provide water to Shay
Pond to maintain a minimum 20-gallon-per-minute outflow from Shay Pond. The
objective is to maintain a minimum pond water level that will support suitable
habitat conditions for the fish. BBCCSD currently meets this requirement by
discharging potable water into Shay Pond, but the 2002 BO also states that,
should a suitable alternative supply of water be found to be appropriate for the
stickleback in the future, BBCCSD may use an ‘in-lieu’ water supply, which could
include the use of tertiary-treated water. The potable water discharged to Shay
Pond represents approximately 5% of BBCCSD's customer water demand and
could be reserved for potable use instead of discharging to Shay Pond.

The discharge rate needed to maintain the required outflow, accounting for
evaoparation and infiltration, has varied from year to year. However, based on
the average volume of discharges measured between 2012 and 2020, BBCCSD
discharges approximately 50 AFY of potable water to Shay Pond on average. At
times, the required discharge has been up to 80 AFY; this maximum volume is used
as the basis for the project design and analysis to be conservative. Figure 12
shows an aerial view of Shay Pond and the proposed discharge location.
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(Source: USFWS, 2009)

Figure 11. Population of Stickleback Fish in the Vicinity of Shay Pond
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Figure 12. Shay Pond Aerial View

6.2 Applicable Water Quality Standards

Per the Basin Plan, the protection of beneficial uses designated for Shay Creek
and Baldwin Lake is primarily provided by narrative water quality objectives. Table
12 shows the designated beneficial uses of Shay Creek and Baldwin Lake, which
are receiving waters for flows from Shay Pond. Baldwin Lake has intermittent
beneficial uses as the lake is ephemeral. The water quality objectives used to
protect the beneficial uses designated for Shay Creek and, therefore, Shay Pond
are presented in Table 13, along with ambient Shay Pond water quality, the
quality of the current potable water supply to the pond, and the proposed
effluent quality of the proposed discharge.

Table 12. Beneficial Uses of Shay Pond Receiving Waters

Beneficial Uses Shay Creek |Baldwin Lake

COLD - Cold Freshwater Habitat v I
GWR - Groundwater Recharge v
MUN — Municipal and Domestic Supply v
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Beneficial Uses Shay Creek |Baldwin Lake

RARE - Rare, Threatened, or Endangered Species v I
REC1 — Water Contact Recreation v I
REC2 - Non-Contact Water Recreation v I
SPWN - Spawning, Reproduction, and/or Early Development v

WARM — Warm Freshwater Habitat [
WILD - Wildlife Habitat 4 [

Notes: v - Existing or Potential Beneficial Use; | - Intermittent Beneficial Use

6.3 Assessment of Water Quality Impacts

The water quality data available for Shay Pond are limited, so a detailed water
quality assessment using Shay Pond data could not be completed. For this
analysis, the existing water quality of potable water supplies near Shay Pond were
compared to the projected effluent quality of the proposed Shay Pond discharge
to determine if there is a potential for degradation of Shay Pond water quality as
a result of the proposed discharge. The water quality collected in Shay Pond as
part of the ROWD application is provided as reference. A similar approach as
outlined in Section 5.2.1 was used to determine if the proposed discharge to Shay
Pond could contribute to ambient water quality degradation. Table 13 presents
the results of this analysis.

Water quality data for the specific well that discharges to Shay Pond is not
available so the data used for this analysis was obtained by compiling and
averaging the water quality data from seven drinking water wells near Shay Pond,
which is expected to be representative of the quality of groundwater currently
discharged to Shay Pond. BBCCSD collected these data in 2020. The projected
effluent quality was estimated as described in Section 5.1 and presented in Table
5. As part of the ROWD process, BBCCSD sampled Shay Pond for 156 constituents,
of which only 19 analytes were detected.

48



Big Bear Area Regional Wastewater Agency Assessment of Water Quality Impacts to Shay Pond
Replenish Big Bear
Antidegradation Analysis for Proposed Discharges to Stanfield Marsh/Big Bear Lake and Shay Pond

Overall, the projected effluent quality of the proposed discharge to Shay Pond is
better than the current potable water supply for chloride, hardness, sodium,
sulfate, TDS, TN, aluminum, and specific conductance. The projected effluent
quality of the proposed discharge is expected to be of similar quality as existing
potable water supplies for ammonia, fluoride, MBAS, cadmium, copper, and
lead. However, additional data may be needed to confirm these findings. Boron
may be the only constituent that could be above the existing potable water
supply quality. However, the average boron concentration in the disinfected,
advanced freated effluent proposed for discharge to the pond is well below the
0.75 mg/L Basin Plan objective for boron for the protection of sensitive agricultural
crops, which is not a use of Shay Pond water.

Additional coordination with the CDFW will be conducted to ensure the
Stickleback fish are protected.
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Table 13. Comparison of Most Stringent Water Quality Objective or Criterion to Current BBCCSD Potable Water Supply
Quality and Projected Effluent Quality of Proposed Discharge

Reference Average Projected Comparison of
for Most Quality of Effluent Projected Effluent
Stringent Potable Shay Pond Quality of Quality to Most
WQO or Groundwater Ambient Proposed Stringent WQO
Constituent Criterion Supply (@ Quality (®) Discharge | (See Table Notes)
Ammonia as N mg/L 1.4© NS 0.24 0.05 1
Boron mg/L 0.75 <0.1 0.059 0.11 2
Chloride mg/L 500 9 7.6 0.60 1
Fluoride mg/L 0.9 2.1 1.2 <0.026 1
gocré::lg%s)s, Total {as mg/L 100 209 180 3.2 ]
MBAS mg/L 0.05 <0.1 <0.1 0.0014 1
Sulfate mg/L 500 39 23 0.20 1
Total Dissolved Solids mg/L 1000 291 320 50 1
Total Nitrogen mg/L-N 10 NS 1.2 0.60 1
Cadmium Hg/L 1.5 <] <] <0.11 1
Copper Mg/L 16.6(d) <50 <50 0.07 1
Lead Hg/L 3.5 <5 <5 0.01 1
Aluminum Mg/l 200 <50 120 1.3 1
e umhos/cm 70071000 496 450 18 |

Notes: NS — Not sampled/no data

a) The average groundwater potable water supply was estimated from 7 domestic wells that were tested and are near
Shay Pond. NDs were excluded from the average. Constituents with all ND are reported as “<RL.” The MDL was not
provided.

b) For Shay Pond, only one sample is available. The results are reported. ND are reported as “<MDL.”

c) The total ammonia was estimated using the equation presented in Table 4-4 of the Basin Plan. The field temperature on
November 17, 2021, was 56 °F (13.3°C) and pH was 7.7.

d) The cadmium, copper, and lead SSO were estimated using a total hardness value of 180 mg/L, based on the sample
collected as Shay Pond.
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Reference Average Projected Comparison of
for Most Quality of Effluent Projected Effluent

Stringent Potable Shay Pond Quality of Quality to Most
WQO or Groundwater Ambient Proposed Stringent WQO
Constituent Criterion Supply (@) Quality (®) Discharge | (See Table Notes)

Blue — Projected effluent quality is below the ambient and most stringent WQO or criterion
Red - Projected effluent quality is above the ambient or most stringent WQO or criterion
1) Projected effluent quality is below the ambient and most stringent WQO or criterion. No degradation anticipated.
2) Projected effluent quality is above the ambient, but below the most stringent WQO or criterion. Further analysis needed
to determine impacts on water quality.
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/ EVALUATION OF CONSISTENCY WITH
ANTIDEGRADATION POLICY

The guidelines set by the State Water Board for the antidegradation analysis (APU
90-004) provide direction on evaluating the proposed discharges to Stanfield
Marsh/ Lake and Shay Pond by focusing on whether and the degree that water
quality is lowered, and by considering whether or not the assumed water quality
discharge is consistent with the maximum benefit to the people of the State. In
developing the antidegradation analysis, the beneficial uses and relevant water
quality objectives and commonly used criteria for the Lake and Shay Pond were
considered.

/.1 Benefits of Proposed Project

The proposed discharges of disinfected, advanced freated wastewater to
Stanfield Marsh and Shay Pond maximize the use of a local sustainable water
supply within the Valley region through the surface water discharge of highly
treated wastewater produced by BBARWA to directly benefit the community and
environment and support the following beneficial uses in the Lake, Stanfield
Marsh, and Shay Pond: AGR (Lake only), COLD, GWR (Lake and Pond), MUN,
RARE, REC1, REC2, SPWN (Lake and Pond), WARM (Lake and Pond), and WILD
(see Table 1 and Table 12 for additional details). The proposed Lake and Shay
Pond discharges as part of the Replenish Big Bear Program are anticipated to
provide the following benefits:

e A new local drought proof water supply wil reduce the Valley's
vulnerability to drought, both for the community and the environment.

e A new constant source of water supply to Stanfield Marsh that will provide
more stable aquatic and riparian habitat for diverse species and more
opportunities for the community to readlize the educational and
recreational benefits of Stanfield Marsh. The marsh has been mostly dry
since 2015 but with the project, the 145-acre marsh area will be at least
50% wetted even during dry years.

e Increased Lake levels will provide more wetted shoreline to enhance
aquatic and riparian habitat in the Lake.

e Increased lake levels provide increased opportunities and flexibility for
BBMWD to conduct lake management activities, such as weed harvesting
to control aquatic macrophytes. Such activities are anticipated to
enhance the contact and non-contact recreation in the Lake.
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Increased Lake levels will improve Lake access for boats and personal
watercraft and allow for continued use of Lake water for snowmaking in
the winter, both of which will act to maintain and enhance tourism, the
single largest driver of the Big Bear economy.

o The number of boat permits sold is directly impacted by Lake levels,
and it is anticipated that increased levels will result in the sale of
additional boat permits and increased rates of associated
recreation and tourism, all of which stimulate the local and regional
economies.

o Visitors in the winter are directly tied to weather conditions and the
Resorts’ ability to facilitate snow activities by extracting Lake water
to make snow when Lake levels are high enough.

o The Transient Occupancy Tax (TOT) is the second largest revenue
source for the City of Big Bear Lake, making up approximately 27%
of the general-purpose revenues. Revenue from tourists fluctuate
depending on the timing and amount of precipitation the region
receives and Lake levels.

o A strengthened tourist economy is expected to provide additional
job growth and stability. Project implementation is estimated to
create 3 new permanent positions at the WWTP, 242 temporary
construction jobs and 480 indirect jobs.

Higher Lake levels will result in reduced demand on SWP water, which is
used in lieu of Lake water to meet Mutual’'s water needs when Lake levels
are low.

Increased inflow to the Lake will result in the Lake being full more frequently
and will provide BBMWD additional flexibility in optimizing Lake releases to
provide new downstream benefits to the Santa Ana Watershed, including
increased flows in Bear Creek and the Santa Ana River to support habitat
and additional downstream capture of surface water for groundwater
recharge.

The Lake discharge provides opportunities to use of a portion of the Lake
water for subsequent uses that provide additional potable water supply
and recreational benefits through direct and in-lieu groundwaterrecharge
and enhanced snowmaking capabilities (these uses are anticipated to be
permitted separately).
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e A new source of high-quality water will be discharged to Shay Pond to
support 10 acres of habitat for the federally listed Stickleback. The new
source of water enables the potable water currently used for this purpose
to be stored in the groundwater basin to enhance water supply
sustainability.

/.2 Socioeconomic Considerations

As a result of the project benefits described in Section 7.1, the proposed project
will act to support important economic and social development in the Valley.

The project proponents are voluntarily committing the resources necessary to
construct and operate an advanced wastewater treatment facility to discharge
disinfected, RO treated effluent of the quality that could be permitted to be
discharged to the Lake as a means to achieve the multiple project benefits
described above. The commitment of resources by the project proponents to
construct, operate, and maintain the proposed treatment facility will result in
increased wastewater fees paid by residents and businesses in the Valley. The
capital cost of the proposed facilities required for the Lake and Shay Pond
discharges is estimated at $56 M (in 2021 dollars) and the annual operations and
maintenance (O&M) costs are estimated at $2.4 M (in 2021 dollars). These capital
and O&M expenditures are estimated to result in an increase in wastewater fees
of approximately $150-$200 per connection per year.

Increased wastewater fees that would be paid by residents and businesses in the
Valley with implementation of the proposed project are not without local and
regional economic impacts. The estimated increase in wastewater fees would
need to be paid by households and businesses out of their existing household
incomes or operations budgets, respectively. In effect, additional wastewater
fees would be paid out of funds that are currently available for other purposes.
With respect to households, future increased wastewater fees would result in less
disposable personal income available to a household for the purchase of other
goods and services. Similarly, an increase in annual utility costs for a business could
result in one or more of the following: increased costs for the goods and/or
services it provides and/or decreased reinvestment in the business. With respect
to individual households, increases in utility costs have a disproportionate effect
on households at the lowest socioeconomic levels.

While the estimated increase in annual wastewater fees with implementation of
the proposed project is not estimated to produce substantial and widespread
economic impacts in the Valley, a requirement to add additional wastewater
treatment beyond the advanced level of freatment included in the proposed
project could frigger substantial and widespread socioeconomic impacts.
Furthermore, the project proponents believe that the cost of any additional
required wastewater treatment would not produce improvements in receiving
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water quality that are proportionate with the cost of additional tfreatment. The
benefits of maintaining existing water quality and mass emissions in the Lake and
Shay Pond for the constituents analyzed in this antidegradation analysis are not
commensurate with the costs of additional wastewater treatment, beyond what
is included in the proposed project, should such treatment be recommended.
The small decrease in water quality with respect to the constituents considered in
this analysis is unlikely to affect beneficial uses of the Lake, Shay Pond, and
downstream receiving waters.

/.3 Consistency with Antidegradation Policies

The proposed project, the discharge of disinfected, advanced treated BBARWA
effluent to (1) Stanfield Marsh/Big Bear Lake at a discharge rate up to 2,210 AFY
and (2) Shay Pond at a discharge rate up to 80 AFY, is determined to comprise
best practicable treatment and confrol and is consistent with federal and State
antfidegradation policies for the following reasons:

e The proposed discharge to both Stanfield Marsh/Big Bear Lake and Shay
Pond will not adversely affect existing or probable beneficial uses of either
receiving water or downstream receiving waters, nor will the discharges
cause water quality fo not meet applicable water quality objectives.

e Overall, the proposed discharge is estimated to improve water quality in
the Lake for TDS, TN, TP, and chlorophyll-a, maintain similar water quality for
TIN, and have a very minor impact on boron. Future boron concentrations
in the Lake are estimated to increase very slightly (i.e., less than 10% of the
available assimilative capacity) due to the proposed BBARWA discharge
but are estimated to remain well below the 0.75 mg/L Basin Plan objective
for boron (see Table 7 and Section 5.3.2). The Lake Analysis shows that
projected ambient Lake concentrations of TIN and chlorophyll-a with the
proposed discharge will exist below their relevant water quality objective
(TIN) or TMDL target (chlorophyll-a). The Lake Analysis also shows that
ambient Lake concentration of TDS and TP with the proposed discharge
are estimated to exceed the 175 mg/L TDS objective and the 35 ug/L TP
TMDL target, respectively. However, the modeled baseline (no project)
condition is projected to result in Lake concentrations for TDS, TP, TIN, and
chlorophyll-a that exceed those concentrations more often than all
modeled BBARWA discharge scenarios. Modeled results for the proposed
BBARWA discharge, when combined with a TP Offset Program (see
Attachment B of the ROWD package), show the greatest improvements to
future, ambient Lake concentrafions as compared to the modeled
baseline (no project) condition.
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Overall, the proposed BBARWA discharge is estimated to have a very minor
impact on Shay Pond water quality and Shay Creek water quality
downstream of the pond. The proposed project is estimated to potentially
cause a very minor increase in boron concentrations in the pond and
downstream in Shay Creek, but concentrations are estimated to remain
well below the 0.75 mg/L Basin Plan objective for boron. The disinfected,
advanced ftreated effluent proposed for discharge to the pond is
anticipated to lower the concentrations of those constituents listed in Table
13 as compared to existing ambient concentrations that are largely
influenced by the groundwater currently discharged by BBCCSD to the
pond to maintain water levels for the endangered Stickleback fish.

Based on the above, the request to permit a new discharge to both
Stanfield Marsh/Big Bear Lake and Shay Pond is consistent with federal and
state antidegradation policies in that the minor lowering of water quality
for boron in Big Bear Lake (see Table 7) and Shay Pond (see Table 13) is
necessary to accommodate important economic or social developments,
will not unreasonably affect beneficial uses, will not cause further
exceedances of applicable water quality objectives, and is consistent with
the maximum benefit to the people of the State.

Based on the above, the request to permit new discharges to Stanfield
Marsh/Big Bear Lake and Shay Pond are consistent with the Porter-Cologne
Actin that the resulting water quality will constitute the highest water quality
that is reasonable, considering all demands placed on the waters,
economic and social considerations, and other public interest factors.

The proposed discharge of disinfected, advanced treated BBARWA effluent to
Stanfield Marsh/Big Bear Lake and Shay Pond also fully supports California’s
Recycled Water Policy (SWRCB, 2013) in that it would result in an increased use of
recycled water from municipal wastewater sources, would incrementally reduce
reliance on the vagaries of annual precipitation, and would assist in the
sustainable management of surface and groundwater resources.

5 Maintain and improve recreation and tourism in the Big Bear Lake region which in turn stimulates
the local and regional economies.
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
COLORADO RIVER BASIN REGION

Office
73-720 Fred Waring Dr. #100
Palm Desert, CA 92260

waterboards.ca.qgov/coloradoriver/

ORDER R7-2021-0023

Order Information

Discharger: Big Bear Regional Wastewater Agency
Facility: Export of Recycled Water to Lucerne Valley
Address: 122 Palomino Drive,

Big Bear City, California 92314
County: San Bernardino County
WDID: 7A360100011

GeoTracker ID: WDR100027897

I, PAULA RASMUSSEN, Executive Officer, hereby certify that the following is a full,
true, and correct copy of the order adopted by the California Regional Water Quality
Control Board, Colorado River Basin Region, on May 11, 2021.

Original signed by
PAULA RASMUSSEN
Executive Officer
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
COLORADO RIVER BASIN REGION

ORDER R7-2021-0023

WASTE DISCHARGE REQUIREMENTS
FOR
BIG BEAR AREA REGIONAL WASTEWATER AGENCY, OWNER/OPERATOR
EXPORT OF RECYCLED WATER TO LUCERNE VALLEY
LUCERNE VALLEY-SAN BERNARDINO COUNTY

The California Regional Water Quality Control Board, Colorado River Basin Region
(Regional Water Board) hereby makes the following Findings:

1.

Big Bear Area Regional Wastewater Agency (BBARWA or Discharger), P.O. Box
517, Big Bear City, California 92314, owns 480 acres in the Lucerne Valley, of which
340 acres are irrigated with recycled water from the Discharger's Wastewater
Treatment Plant (WWTP). There are an additional 140 acres available for irrigation,
also in the Lucerne Valley. BBARWA’'s WWTP provides sewerage service to the
City of Big Bear Lake, Big Bear City Community Services District, and County
Service Area 53-B. The WWTP is located at 122 Palomino Drive, Big Bear City,
California 92314, and has a design treatment capacity of 4.89 million gallons-per-
day (MGD) and a hydraulic capacity of 9.2 MGD. The Facility is assigned California
Integrated Water Quality System (CIWQS) number CW-208930, Waste Discharge
Identification (WDID) number 7A360100011, and GeoTracker Global Identification
number WDR100027897.

The WWTP is located outside the boundary of the Colorado River Basin Water
Board (Regional Water Board) and is regulated by the California Regional Water
Quality Control Board, Santa Ana Region (Santa Ana Water Board) under Waste
Discharge Requirements (WDRs) Order R8-2005-0044.

The WWTP has the following types of treatment: preliminary treatment, secondary
treatment, and sludge drying and treatment. Secondary treated wastewater from the
WWTP is disposed of through three possible discharge points that are designated in
Order R8-2005-0044 as Point 001, Point 002, and Point 003. The discharges from
the WWTP at Points 002 and 003 are regulated by the Santa Ana Regional Water
Quality Control Board. The majority of the treated wastewater is discharged through
Discharge Point 001 into the Lucerne Valley to irrigate fodder, fiber, and seed crops.
A minimal volume of treated wastewater is discharged through Points 002 and 003
for recycling and reuse at various sites for irrigation, dust control at construction
sites, and wildlife habitat restoration in the Baldwin Lake.

This Order regulates the discharge from the WWTP at Point 001. Infrastructure
associated with this discharge includes a concrete-lined reservoir and two overflow
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ponds that are used to dispose of treated recycled wastewater by percolation and
evaporation in the Lucerne Valley (Lucerne Valley Facility or Facility).

5. The Lucerne Valley Facility is located near the intersection of State Highway 247
(Old Woman Springs Road) and Camp Rock Road in the Lucerne Valley of San
Bernardino County in Section 14, T4N, R1E, SBB&M, and Assessor’s Parcel
Number (APN) 0449-082-040000, 34.438554°N Latitude, -116.851225°W
Longitude. The Facility’s location is shown in Attachment A- Vicinity Map, made
part of this Order by reference.

6. The Lucerne Valley Facility was most recently regulated by WDRs in Order R7-
2016-0026, which was adopted by the Regional Water Board on June 30, 2016.

7. On October 28, 2020, the Discharger submitted an application and Report of
Waste Discharge (ROWD) to the Regional Water Board, applying for updated
WDRs for the Facility.

8. This Order updates the WDRs to comply with current laws and regulations
applicable to the discharge. Accordingly, this Order supersedes WDRs in Order
R7-2016-0026 upon the effective date of this Order, except for enforcement
purposes.

Wastewater Treatment Facility and Discharge

9. Wastewater that is discharged at the Lucerne Valley Facility goes through
preliminary and secondary treatment at the WWTP before it is sent via gravity to
the concrete reservoir at the Lucerne Valley Facility. The WWTP components that
are used for treatment are described below and the Process Flow Diagram for the
WWTP is shown in Attachment B—Process Flow Diagram.

a. Preliminary Treatment. Untreated wastewater flows to the preliminary
treatment system, which consists of bar screens, aerated grit chamber with
grit washer, and a flow bypass channel. This treatment stage removes
screenings, rag material, and grit.

b. Secondary Treatment. Effluent flows by gravity from the preliminary
treatment system to three parallel oxidation ditches for secondary
(biological) treatment and timed processes for nutrient (nitrogen) removal.
The number of ditches in operation depends on the seasonal fluctuations of
the influent flow. The effluent from the oxidation ditches flows into a system
of three secondary clarifiers for removal of floatable and settleable
solids/materials. The secondary treated effluent flows to two cement-lined
balancing chambers and then flows to equalization storage ponds at the
WWTP until pumped for offsite irrigation disposal.

C. Offsite Irrigation/Disposal. Undisinfected secondary treated wastewater
is pumped from the WWTP’s main pump building (5.2 MGD) or auxiliary
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10.

11.

12.

13.
14.

pump building (9.2 MGD) approximately 16.5 miles to an offsite 2.26-
million-gallon, concrete-lined reservoir (undisinfected secondary recycled
water reservoir). This reservoir is located one mile south of the irrigation
site. Wastewater from the reservoir flows by gravity through an outfall line
connected to the irrigation system. In the event of an overflow at the
concrete-lined reservoir, the wastewater flows by gravity to earthen overflow
ponds located adjacent to the irrigation site.

Approximately 2.12 MGD of undisinfected secondary recycled water (as defined in
California Code of Regulations, title 22, section 60301.900) is discharged to the
Lucerne Valley Facility for irrigation of fodder and fiber crops. Undisinfected
secondary wastewater was approved by the California Department of Public Health
(succeeded by the State Water Resources Control Board’s [State Water Board]
Division of Drinking Water) for irrigation use at this site. Approximately 340 acres
are currently irrigated at the Lucerne Valley Facility, with an additional 140 acres
available for irrigation at the site. The effluent discharge limit of 4.8 MGD in this
Order is based on the capacity of the irrigated crops to take up nitrogen. The
Lucerne Valley Facility site layout is shown in Attachment C, made part of this
Order by reference.

The State Water Board’s Division of Drinking Water has established statewide
reclamation criteria in California Code of Regulations, title 22, section 60301 et seq.
for the use of recycled water and developed guidelines for specific uses. Section
60304(d)(4) allows the use of undisinfected, secondary recycled water for the
surface irrigation of fodder and fiber crops and pasture for animals not producing
milk for human consumption. BBARWA's Title 22 Engineering Report was initially
approved on November 3, 1980 and was last updated November 4, 1998, to allow
for the use of tertiary treated wastewater in the Big Bear Area.

The grazing of sheep on the irrigation site has been allowed under certain
conditions, as outlined in a letter from Regional Water Board staff dated November
15, 1994, and in Discharge Specification D.18 of this Order.

No sewage sludge is discharged at the recycled water reuse site.

BBARWA'’s Self-Monitoring Reports (SMRs) from January 2016 through December
2020 characterize the WWTP effluent as follows:

Table 1. Effluent Characterization

Constituent Units Average Maximum Minimum

Flow MGD 212 8.39 0.441
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Constituent Units Average Maximum Minimum
20° C BODs" mg/L>? 8 36 ND3
TSS* mg/L 8 44 1
pH s.u.® 7.61 8.46 6.85
Total Dissolved
Solids (TDS) mg/L 441 520 350
Total Inorganic
Nitrogen (TIN)® mg/L 3.9 22.3 0.4
Total Nitrogen mg/L
(TN) 4.9 12 1.8
Nitrate as N mg/L 1.7 7.7 0.04
Chloride mg/L 56 87 34
Sulfate mg/L 40 48 29
Fluoride mg/L 0.43 0.61 0.24
Boron mg/L 0.20 0.32 <0.1

Hydrogeologic Conditions

15. Lucerne Valley Groundwater Basin underlies Lucerne and North Lucerne Valleys
and is bounded on the south by the San Bernardino Mountains and on the west by
the Granite Mountains and the Helendale fault. The Ord Mountains bound the
basin on the north. The Camp Rock fault and Kane Wash Area Groundwater Basin
bound this basin on the east and the Fry Mountains bound this basin on the
southeast. Parts of the eastern and southeastern boundaries are surface drainage

' 5-day biochemical oxygen demand at 20 degrees Celsius.
2 Milligrams per Liter

3 Not Detected at the laboratory’s Reporting Limit.

4 Total Suspended Solids

5 Standard pH units

8 Total Inorganic Nitrogen is the sum of nitrate, nitrite, and total ammonia.
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16.

17.

18.

divides. Surface water drains toward Lucerne (dry) Lake in the western portion of
the basin, which has an altitude of 2,850 feet above sea level (Schaefer 1979).

The principal water-bearing deposits are Quaternary age alluvium, and dune sand.
The deposits are unconsolidated or semi-consolidated and the alluvium is
composed of gravel, sand, silt, clay, and occasional boulders. Where saturated,
the alluvium yields water freely to wells. The average specific yield for these
deposits is 11 percent. Irrigation wells in the basin yield as much as 1,000 gallons
per minute (Schaefer 1979).

BBARWA has three groundwater monitoring wells (MW-1-upgradient; MW-2-
downgradient; and MW-3-downgradient). Groundwater levels in monitoring wells
have increased since the wells were constructed in 1991. BBARWA has reported
that the depth to groundwater at the Lucerne Valley Facility is within the range of
125 to 175 feet below ground surface (bgs) and groundwater flow direction is
generally to the northwest, towards Lucerne Dry Lake.

Groundwater monitoring data collected from monitoring wells MW-1, MW-2, and
MW-3 during the period from 2017 through 2020 show the following average
characteristics:

Table 2. Groundwater Monitoring Data

Constituent Units MW-1 MW-2 MW-3
aocpinto ft 170 125.2 138.1
TDS mg/L 435.5 655.2 583
TN mg/L 9.54 15.1 15.9
Nitrate as N mg/L 8.97 14.5 154
Sulfate mg/L 62.1 138.4 179.7
Chloride mg/L 70.3 123.4 109.1
Fluoride mg/L 0.19 0.14 0.24
Boron mg/L 0.12 0.11 0.09
VOCs ug/L ND ND ND

" Schaefer, D.H. 1979. Ground-Water Conditions and Potential for Artificial Recharge in Lucerne Valley,
San Bernardino County, California. U.S. Geological Survey Water Resources Investigations 78-118. 37 p.
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19.
20.

21.

22.

23.

24.

25.

Annual precipitation in the Lucerne Valley region averages about 14 inches.

Typically, November through April are considered wet weather, while May through
October are considered dry weather months.

There are several domestic wells in the vicinity of the irrigation recycled use area
and the evaporation/percolation ponds.

Water supply to the Big Bear area communities is from numerous groundwater
production wells located in Big Bear Valley. TDS in the water supply averages
about 280 mg/L based on data reported in the BBARWA’s SMRs from 2017
through 2020.

BBARWA conducted a geotechnical study referenced as Geotechnical Study,
Irrigation Site, Lucerne Valley Area, San Bernardino County, California for Big Bear
Area Regional Wastewater Agency, July 29, 1977, as an initial investigation of the
site for use for irrigation. The report shows that the site is underlain by soils
consisting of fine to coarse, clean to silty sands containing various amounts of gravel
from 5 to 24 feet below ground surface. Beneath this, to a depth of 60 to 100 feet
below ground surface, the soil consists of fine to medium silty sands containing
varying amounts of gravel and is locally cemented with calcium carbonate
accumulated during deposition of the sediments. Bedrock underlies the older
alluvium at a depth of 400 to 600 feet.

Basin Plan, Beneficial Uses, and Regulatory Considerations

The Water Quality Control Plan for the Colorado River Basin Region (Basin Plan),
adopted on November 17, 1993 and most recently amended on January 8, 2019,
designates beneficial uses, establishes water quality objectives, and contains
implementation programs and policies to achieve those objectives for all waters
addressed through the plan. Pursuant to Water Code section 13263, subdivision
(a), WDRs must implement the Basin Plan and take into consideration the
beneficial uses to be protected, the water quality objectives reasonably required for
that purpose, other waste discharges, the need to prevent nuisance, and the
provisions of Water Code section 13241.

The Facility is located within the Lucerne Hydrologic Unit, and the Basin Plan
designates the following beneficial uses for groundwater:

a. Municipal Supply (MUN),
b.  Industrial Supply (IND), and
c. Agricultural Supply (AGR).
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26.

27.

28.

29.

30.

31.

This Order establishes WDRs pursuant to division 7, chapter 4, article 4 of the
Water Code for discharges that are not subject to regulation under Clean Water
Act section 402 (33 U.S.C. § 1342).

These WDRs implement numeric and narrative water quality objectives for
groundwater and surface waters established by the Basin Plan and other
applicable state and federal laws and policies. The numeric objectives for
groundwater designated for municipal and domestic supply include the maximum
contaminant levels (MCLs) specified in California Code of Regulations, title 22,
section 64421 et seq. Groundwater for use as domestic or municipal water supply
(MUN) must not contain taste- or odor-producing substances in concentrations that
adversely affect beneficial uses as a result of human activity.

It is the policy of the State of California that every human being has the right to
safe, clean, affordable, and accessible water adequate for human consumption,
cooking, and sanitary purposes. This Order promotes that policy by requiring
discharges to meet MCLs designed to protect human health and ensure that water
is safe for domestic use.

The discharge authorized by this Order, except for discharges of residual sludge
and solid waste, are exempt from the solid waste requirements of California Code
of Regulations, title 27, section 20005 et seq. This exemption is based on section
20090, subdivisions (a) and (b) of title 27 of the California Code of Regulations,
which provides that discharges of domestic sewage or wastewater to land,
including but not limited to evaporation ponds, percolation ponds, or subsurface
leach fields are not subject to the requirements of title 27 if the following exemption
conditions are met:

a. The applicable regional water board has issued WDRs, reclamation
requirements, or waived such issuance;

b. The discharge is in compliance with the applicable water quality control
plan; and

c. The wastewater does not need to be managed according to chapter 11,
division 4.5, title 22 of the California Code of Regulations as a “hazardous
waste.”

The discharge of waste authorized by these WDRs satisfies the conditions to be
exempted from the requirements of title 27 of the California Code of Regulations,
because (1) the discharge is regulated by these WDRs; (2) these WDRs will
ensure the discharge complies with the Basin Plan; and (3) the discharge will not
be of a “hazardous waste.”

Consistent with Water Code section 13241, the Regional Water Board, in
establishing the requirements contained herein, considered factors including, but
not limited to, the following:
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32.

33.

34.

35.

a. Past, present, and probable future beneficial uses of water;

b. Environmental characteristics of the hydrographic unit under consideration,
including the quality of water available thereto;

c. Water quality conditions that could reasonably be achieved through the
coordinated control of all factors which affect water quality in the area;

d. Economic considerations;
e. The need for developing housing within the region(s); and
f. ~ The need to develop and use recycled water.

Water Code section 13267 authorizes the Regional Water Board to require
technical and monitoring reports. The monitoring and reporting requirements in
Monitoring and Reporting Program (MRP) R7-2021-0023 are necessary to
demonstrate compliance with this Order. The State Water Resources Control
Board’s (State Water Board’s) electronic database, GeoTracker Information
Systems, facilitates the submittal and review of monitoring and reporting
documents. The burden, including costs, of the MRP bears a reasonable
relationship to the need for that information and the benefits to be obtained from
that information.

Pursuant to Water Code section 13263, subdivision (g), the discharge of waste is a
privilege, not a right, and adoption of this Order does not create a vested right to
continue the discharge.

Antidegradation Analysis

State Water Board Resolution 68-16, entitled Statement of Policy with Respect to
Maintaining High Quality Waters in California (Resolution 68-16), generally
prohibits the Regional Water Board from authorizing discharges that will result in
the degradation of high quality waters, unless it is demonstrated that any change in
water quality will (a) be consistent with maximum benefit to the people of the state,
(b) not unreasonably affect beneficial uses, and (c) not result in water quality less
than that prescribed in state and regional policies (e.g., the violation of one or more
water quality objectives). The discharger must also employ best practicable
treatment or control (BPTC) to minimize the degradation of high quality waters.
High quality waters are surface waters or areas of groundwater that have a
baseline water quality better than required by water quality control plans and
policies.

Some degradation of groundwater from the discharge to the irrigation recycled use
area and the infiltration basins is consistent with Resolution 68-16, provided that
the degradation:
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36.

a.

b.

e.

Is confined to a reasonable area;

Is minimized by means of full implementation, regular maintenance, and
optimal operation of BPTC measures by the Discharger;

Is limited to waste constituents typically encountered in domestic
wastewater;

Does not unreasonably affect any beneficial uses of groundwater prescribed
in the Basin Plan, and will not result in the violation of any water quality
objective; and

Is consistent with the maximum benefit to the people of the state.

Recycled water used for irrigation at the Lucerne Valley Facility is treated to
secondary standards and has undergone substantial removal of soluble organic
matter, solids, and nitrogen treatment. Constituents in the wastewater effluent that
have the potential to degrade groundwater include nitrogen, chloride, sulfate, TDS,
and total coliform. Each of these constituents is discussed below:

a.

Nitrogen. The Primary Maximum Contaminant Level (MCL) found in
California Code of Regulations, title 22, section 64431 for nitrate plus nitrite
as nitrogen is 10 mg/L. To account for the fate of transport for the various
components of total nitrogen, as a conservative value, it is assumed that all
nitrogen present converts to nitrate/nitrite. BBARWA’s SMRs report an
average of 3.9 mg/L for Total Inorganic Nitrogen and 4.9 mg/L for Total
Nitrogen between January 2016 and December 2020. BBARWA conducted
a study of the groundwater in the vicinity of the recycled water irrigation use
site in September 2016 which included an analysis of potential sources of
nitrate in the groundwater other than BBARWA recycled water. Some of the
sources included onsite farming practices, irrigation and fertilization in
excess of plant demands, and potential upgradient sources, such as
discharges from individual onsite septic systems. The study found that
nitrate concentrations have been increasing in the upgradient groundwater
monitoring well but have been decreasing in the downgradient monitoring
wells. To verify no degradation due to nitrogen is occurring, this Order
requires quarterly total nitrogen and nitrate as nitrogen monitoring in the
groundwater monitoring wells. This Order also provides an average monthly
effluent limit for total nitrogen of 10 mg/L.

Chloride and Sulfate. The “recommended” Secondary MCLs in California
Code of Regulations, title 22, section 64449 for chloride and sulfate are both
250 mg/L. Concentrations of chloride and sulfate are included in TDS
measurements. BBARWA'’'s SMRs report an average of 56 and 40 mg/L for
chloride and sulfate, respectively, between January 2016 and December
2020. Additionally, BBARWA'’s SMRs, for the same time period, report a
maximum of 87 and 48 mg/L for chloride and sulfate, respectively.
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BBARWA occasionally experience increases in chloride due to the use of
salt and brine on local roadways prior to snowstorm events. To evaluate the
incremental degradation due to chloride and sulfate, this Order requires
quarterly chloride and sulfate monitoring in the groundwater monitoring
wells. This Order also provides an average monthly effluent limit of 60 mg/L
and a daily maximum effluent limit of 80 mg/L for both chloride and sulfate.

c. TDS. The Secondary MCL specified in California Code of Regulations, title
22, section 64449 for TDS ranges between the “recommended” consumer
acceptance level of 500 mg/L and the “upper” consumer acceptance level of
1,000 mg/L, if it is neither reasonable nor feasible to provide more suitable
waters. The typical incremental addition of dissolved salts from domestic
water usage in wastewater treatment plants ranges from 150 to 380 mg/L.
Domestic water supply to the Big Bear area communities showed an
average concentration of about 280 mg/L based on data reported in the
BBARWA’s SMRs from 2017 through 2020. From 2016 to December 2020,
treated wastewater discharged had an average TDS concentration of
approximately 440 mg/L. Thus, the average TDS increase over the
domestic water supply in the discharge was about 160 mg/L. Based on the
study that the Discharger conducted in September 2016, which analyzed
the impacts of groundwater by the discharge, the results would help
establish an appropriate effluent limitation for TDS. The study states that the
average TDS concentration in the Lucerne Valley Groundwater Basin is
closer to 500 mg/L in the vicinity of the discharge location, whereas the
Basin as a whole has an average of approximately 1,100 mg/L.
Downgradient TDS concentrations in groundwater were found to be equal to
or above concentrations of water delivered to the discharge location and the
basin-wide average TDS concentration is above that of the delivered water.
Therefore, the delivered water is not expected to degrade the existing
groundwater quality or limit existing downgradient beneficial uses. To verify
there is no degradation due to TDS is occurring, this Order includes
quarterly TDS monitoring in the groundwater monitoring wells. This Order
also provides an effluent limit for TDS of 550 mg/L over a 12-month period.

d. Total Coliform. Secondary treatment reduces fecal coliform densities by 90
to 99%; the remaining organisms in effluent are still 10° to 10° most
probable number (MPN)/100 mL (U.S. Environmental Protection Agency,
Design Manual: Municipal Wastewater Disinfection, EPA/625/1-86/021,
October 1986.) Other sources of E. Coli may include residential septic
systems and runoff from animal waste, which are both present in the areas
surrounding the groundwater monitoring wells. Given the depth to
groundwater, which is approximately 125 to 175 feet, it is not likely that
pathogen-indicator bacteria will reach groundwater in excess of that
prescribed in California Code of Regulations, title 22, section 64426.1, due
to significant attenuation and removal in the soils in the vadose zone. To
evaluate the potential degradation to groundwater due to pathogens, this
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37.

38.

39.

Order includes quarterly E. coli monitoring in the groundwater monitoring
wells and monthly E. coli monitoring in the effluent.

The discharge of wastewater from the Facility, as permitted herein, reflects BPTC.
The Facility incorporates:

a. Technology for secondary treated domestic wastewater;

b.  Structural controls to dispose of waste constituents in a designated area;
c. A network of groundwater monitoring wells;

d. An operation and maintenance manual;

e. An lrrigation Management Plan;

f.  Staffing to ensure proper operation and maintenance; and

g. A standby emergency power generator of sufficient size to operate the
treatment plant and ancillary equipment during periods of loss of commercial
power.

Degradation of groundwater by some of the typical waste constituents associated
with discharges from a facility treating domestic wastewater, after effective source
control, treatment, and control measures are implemented, is consistent with the
maximum benefit to the people of the state. The technology, energy, water
recycling, and waste management advantages of regional utility service far exceed
any benefits derived from reliance on numerous, concentrated individual
wastewater systems, and the impact on water quality will be substantially less.
These factors, when taken in conjunction with the associated increase in waste
constituents, are consistent with the maximum benefit to the people of the state.
Accordingly, the discharge, as authorized, is consistent with the antidegradation
provisions of Resolution 68-16 and applicable water quality objectives.

Stormwater

Federal regulations for stormwater discharges were promulgated by the U.S.
Environmental Protection Agency on November 16, 1990 (40 C.F.R. parts 122,
123, and 124) to implement the Clean Water Act’s stormwater program set forth in
Clean Water Act section 402, subdivision (p) (33 U.S.C. § 1342(p)). In relevant
part, the regulations require specific categories of facilities that discharge
stormwater associated with industrial activity to “waters of the United States” to
obtain National Pollutant Discharge Elimination System (NPDES) permits and to
require control of such pollutant discharges using Best Available Technology
Economically Achievable (BAT) and Best Conventional Pollutant Control
Technology (BCT) to prevent and reduce pollutants and any more stringent
controls necessary to meet water quality standards.
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40.

41.

42.

43.

The State Water Board adopted Order 2014-0057-DWQ (NPDES No.
CASO000001), General Permit for Storm Water Discharges Associated with
Industrial Activities (Industrial General Permit) on July 1, 2015. Facilities used in
the storage, treatment, recycling, and reclamation of municipal or domestic sewage
with a design flow of one million gallons per day or more, or that are required to
have an approved pretreatment program under 40 Code of Federal Regulations
part 403, are required to enroll under the Industrial General Permit, unless there is
no discharge of industrial stormwater to waters of the United States.

CEQA and Public Participation

Pursuant to California Code of Regulations, title 14, section 15301, the issuance of
these WDRs, which govern the operation of an existing facility involving negligible
or no expansion of use beyond that previously existing, is exempt from the
provisions of the California Environmental Quality Act (CEQA), Public Resources
Code section 21000 et seq.

The Regional Water Board has notified the Discharger and all known interested
agencies and persons of its intent to issue WDRs for this discharge, and has
provided them with an opportunity for a public meeting and to submit comments.

The Regional Water Board, in a public meeting, heard and considered all
comments pertaining to this discharge.

IT IS HEREBY ORDERED that Order R7-2016-0026 is rescinded upon the effective
date of this Order, except for enforcement purposes, and, in order to meet the
provisions contained in division 7 of the Water Code, and regulations adopted
thereunder, the Discharger shall comply with the following:

A. Effluent Limitations
1. Effluent used for irrigation in the recycled use area or discharged into the
overflow evaporation/percolation ponds for disposal shall not exceed the
following effluent limits:
Table 3. Effluent Limitations
Constituent Units Monthly Average XV izl D?'ly
verage Maximum
20°C BODs mg/L 30 45 -
Total Suspended
Solids mg/L 30 45 --
Chloride mg/L 60 - 80
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Constituent Units Monthly Average XV 2y Dglly
verage Maximum
Sulfate mg/L 60 - 80
Boron mg/L - -- 0.75
Total Nitrogen mg/L 10 -- --

2. The 30-day average daily dry weather discharge for irrigation shall not
exceed 4.8 MGD.

3. The hydrogen ion concentration (pH) in the effluent discharge for irrigation
shall be maintained within the limits of 6.0 to 9.0 standard units.

4. The TDS concentration of the effluent shall not exceed a 12-month average
effluent limit of 550 mg/L. The reported concentration shall be determined
by the arithmetic mean of the last twelve months of monitoring.

5. The overflow evaporation/percolation ponds shall be maintained so that they

continuously operate in aerobic conditions. The dissolved oxygen content in
the upper zone (one foot) of the infiltration basins shall be equal to or
greater than 1.0 mg/L.

B. Receiving Water Limitations

1.

The discharge of wastewater from the Facility shall not cause groundwater
to: exceed applicable water quality objectives; acquire taste, odor, toxicity,
or color that create nuisance conditions; impair beneficial uses; or contain
constituents in excess of California Maximum Contaminant Levels (MCLs),
as set forth in title 22 of the California Code of Regulations (including, but
not limited to, section 64426.1 for bacteriological constituents; section
64431 for inorganic chemicals; section 64444 for organic chemicals; and
section 64678 for lead and copper).

C. Discharge Prohibitions

1.

Discharge of waste classified as “hazardous,” as defined in California Code
of Regulations, title 27, section 20164, or “designated,” as defined in Water
Code section 13173 and California Code of Regulations, title 27, section
20164, is prohibited.

The discharge of treated wastewater at a location other than the designated
disposal areas or as recycled water used for irrigation at approved use
areas, is prohibited.
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3.

10.

The discharge of wastewater and/or recycled water to surface waters or
surface drainage courses is prohibited.

The Discharger shall not accept waste in excess of the design treatment
capacity of the Facility’s disposal system.

Surfacing or ponding of wastewater outside of the designated disposal
locations is prohibited.

Application of treated wastewater for irrigation in excess of agronomic rates
is prohibited.

Bypass or overflow of untreated or partially-treated waste is prohibited,
except as permitted in Standard Provision E.13.

The discharge of wastewater to a location or in a manner different from that
described in this Order is prohibited.

The discharge of wastewater to land not owned or controlled by the
Discharger, or not authorized for such use, is prohibited.

The storage, treatment, or disposal of wastes from the Facility shall not
cause contamination, pollution, or nuisance as defined in Water Code
section 13050, subdivisions (k), (I), and (m).

D. Discharge Specifications

1.

The Discharger shall maintain sufficient freeboard in the overflow
evaporation/percolation ponds to accommodate seasonal precipitation and
to contain a 100-year storm event, but in no case no less than two (2) feet of
freeboard (measured vertically). Freeboard shall be utilized for wake and
waves of fluid motion and emergency or natural disaster purposes only.

All treatment, storage, and disposal areas shall be designed, constructed,
operated and maintained to prevent inundation or washout due to floods
with a 100-year return frequency.

Evaporation/percolation ponds shall have sufficient capacity to
accommodate allowable wastewater flow, design seasonal precipitation,
ancillary inflow, and infiltration. Design seasonal precipitation shall be based
on total annual precipitation using a return period of 100 years, distributed
monthly in accordance with historical rainfall patterns.

The evaporation/percolation ponds shall be managed to prevent breeding of
mosquitoes. In particular:
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10.

11.

12.

a. An erosion control program should ensure that small coves and
irregularities are not created around the perimeter of the water
surface.

b. Weeds shall be minimized through control of water depth, harvesting,
or herbicides.

c. Dead algae, vegetation, and debris shall not accumulate on the water
surface.

Public contact with wastewater shall be precluded through such means as
fences, signs, or other acceptable alternatives.

Objectionable odors originating at the Facility shall not be perceivable
beyond the property boundary.

The evaporation/percolation ponds shall be maintained and operated so as
to maximize infiltration and minimize the increase of salinity in the
groundwater.

Onsite wastes, including windblown spray from recycled water application,
shall be strictly confined to the lands specifically designated for the disposal
operation, and onsite irrigation practices shall be managed so there is no
runoff of effluent from irrigated areas.

No irrigation with, or impoundment of, undisinfected secondary recycled
water shall take place within 150 feet of any domestic water supply well.

No spray irrigation of any recycled water shall take place within 100 feet of a
residence or a place where public exposure could be similar to that of a
park, playground or schoolyard.

Except as allowed under California Code of Regulations, title 17, section
7604, no physical connection shall be made or allowed to exist between any
recycled water system and any separate system conveying potable water.

Undisinfected secondary recycled water, as defined in California Code of
Regulations, title 22, section 60301.900, may only be used for irrigation in
the following applications:

a. Orchards where the recycled water does not come into contact with
the edible portion of the crop;

b. Vineyards where the recycled water does not come into contact with
the edible portion of the crop;
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13.

14.

15.

16.

17.

18.

C. Non-food bearing trees (Christmas tree farms are included in this
category provided no irrigation with recycled water occurs for a
period of 14 days prior to harvesting or allowing access by the
general public);

d. Fodder and fiber crops and pasture for animal not producing milk for
human consumption;

e. Seed crops not eaten by humans;

f. Food crops that must undergo commercial pathogen-destroying
processing before being consumed by humans; and

g. Ornamental nursery stock and sod farms provided no irrigation with
recycled water occurs for a period of 14 days prior to harvesting,
retail sale, or allowing access by the general public.

No recycled water used for irrigation, or soil that has been irrigated with
recycled water, shall come into contact with edible portions of food crops
eaten raw by humans.

The delivery or use of recycled water shall conform with the reclamation
criteria contained in California Code of Regulations, title 22 or amendments
thereto, for the irrigation of food crops, irrigation of fodder, fiber, and seed
crops, landscape irrigation, supply of recreational impoundments, and
groundwater recharge.

Prior to delivering recycled water to any new user, the Discharger shall
submit to the Regional Water Board a report discussing any new distribution
system being constructed by the Discharger to provide service to the new
user.

Recycled water shall not be delivered to any new user who has not first
received a discharge permit from the Regional Water Board and approval
from the State Water Board’s Division of Drinking Water.

Treated or untreated sludge or similar solid waste materials shall be
disposed of at locations approved by the Regional Water Board’s Executive
Officer.

Grazing of sheep on the irrigation site is allowed only under the following
conditions, unless otherwise approved by the Regional Water Board 's
Executive Officer:

a. Grazing will only be conducted in October or November after the last
cutting of hay has been baled;
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b. Grazing animals will not be allowed into a portion of the site until 10
days after it was last irrigated;

C. Temporary fences will be erected to contain the grazing animals in
an area of 40 acres or less;

d. Only ewes that are about to lamb or ewes with newly born will be
grazed;

e. No animals will be sold for slaughter within 90 days after grazing;
and

f. No milk produced by sheep that have grazed at the irrigation site

shall be used for human consumption.

E. Standard Provisions

1.

Noncompliance. The Discharger shall comply with all of the terms,
requirements, and conditions of this Order and MRP R7-2021-0023.
Noncompliance is a violation of the Porter-Cologne Water Quality Control
Act (Water Code, § 13000 et seq.) and grounds for: (1) an enforcement
action; (2) termination, revocation and reissuance, or modification of these
waste discharge requirements; or (3) denial of an Order renewal application.

Enforcement. The Regional Water Board reserves the right to take any
enforcement action authorized by law. Accordingly, failure to timely comply
with any provisions of this Order may subject the Discharger to enforcement
action. Such actions include, but are not limited to, the assessment of
administrative civil liability pursuant to Water Code sections 13323, 13268,
and 13350, a Time Schedule Order (TSO) issued pursuant to Water Code
section 13308, or referral to the California Attorney General for recovery of
judicial civil liability.

Proper Operation and Maintenance. The Discharger shall at all times
properly operate and maintain all systems and components of collection,
treatment, and control installed or used by the Discharger to achieve
compliance with this Order. Proper operation and maintenance includes, but
is not limited to, effective performance, adequate process controls, and
appropriate quality assurance procedures. This provision requires the
operation of backup or auxiliary facilities/systems when necessary to
achieve compliance with this Order. All systems in service or reserved shall
be inspected and maintained on a regular basis. Records of inspections and
maintenance shall be retained and made available to the Regional Water
Board on request.

Reporting of Noncompliance. The Discharger shall report any
noncompliance that may endanger human health or the environment,
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including spills in excess of one thousand (1,000) gallons occurring within
the Facility or collection system. Information shall be provided orally to the
Regional Water Board office and the Office of Emergency Services within
twenty-four (24) hours of when the Discharger becomes aware of the
incident. If noncompliance occurs outside of business hours, the Discharger
shall leave a message on the Regional Water Board’s office voicemail. A
written report shall also be provided within five business days of the time the
Discharger becomes aware of the incident. The written report shall contain a
description of the noncompliance and its cause, the period of
noncompliance, the anticipated time to achieve full compliance, and the
steps taken or planned to reduce, eliminate, and prevent recurrence of the
noncompliance. A final certified report must be submitted through the online
GeoTracker system, within 15 calendar days of the conclusion of spill
response and remediation. Additional information may be added to the
certified report, in the form of an attachment, at any time. All other forms of
noncompliance shall be reported with the Discharger's next scheduled Self-
Monitoring Report (SMR), or earlier if requested by the Regional Water
Board’s Executive Officer or if required by an applicable standard for sludge
use and disposal.

5. Duty to Mitigate. The Discharger shall take all reasonable steps to
minimize or prevent any discharge in violation of this Order that has a
reasonable likelihood of adversely affecting human health or the
environment.

6. Material Changes. Prior to any modifications which would result in any
material change in the quality or quantity of wastewater treated or
discharged, or any material change in the location of discharge, the
Discharger shall report all pertinent information in writing to the Regional
Water Board, and if required by the Regional Water Board, obtain revised
requirements before any modifications are implemented.

7. Design Capacity Report. The Discharger shall provide a report to the
Regional Water Board when it determines that the Facility’s average dry-
weather flow rate for any month exceeds 80 percent of the design capacity.
The report should indicate what steps, if any, the Discharger intends to take
to provide for the expected wastewater treatment capacity necessary when
the plant reaches design capacity.

8. Operational Personnel. The Facility shall be supervised and operated by
persons possessing certification of appropriate grade pursuant to section
3680, chapter 26, division 3, title 23 of the California Code of Regulations.

9. Familiarity with Order. The Discharger shall ensure that all site-operating
personnel are familiar with the content of this Order and maintain a copy of
this Order at the site.
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10.

11.

12.

13.

Inspection and Entry. The Discharger shall allow the Regional Water
Board, or an authorized representative, upon presentation of credentials
and other documents as may be required by law, to:

a. Enter the premises regulated by this Order, or the place where
records are kept under the conditions of this Order;

b. Have access to and copy, at reasonable times, records kept under
the conditions of this Order;

c. Inspect at reasonable times any facilities, equipment (including
monitoring and control equipment), practices, or operations regulated
or required under this Order; and

d. Sample or monitor at reasonable times, for the purpose of assuring
compliance with this Order or as otherwise authorized by the Water
Code, any substances or parameters at this location.

Records Retention. The Discharger shall retain copies of all reports
required by this Order and the associated MRP. Records shall be
maintained for a minimum of five years from the date of the sample,
measurement, report, or application. Records may be maintained
electronically. This period may be extended during the course of any
unresolved litigation regarding this discharge or when requested by the
Regional Water Board’s Executive Officer.

Change in Ownership. This Order is not transferable to any person without
written approval by the Regional Water Board’s Executive Officer. Prior to
any change in ownership of this operation, the Discharger shall notify the
Regional Water Board’s Executive Officer in writing at least 30 days in
advance. The notice must include a written transfer agreement between the
existing owner and the new owner. At a minimum, the transfer agreement
must contain a specific date for transfer of responsibility for compliance with
this Order and an acknowledgment that the new owner or operator is liable
for compliance with this Order from the date of transfer. The Regional Water
Board may require modification or revocation and reissuance of this Order
to change the name of the Discharger and incorporate other requirements
as may be necessary under the Water Code.

Bypass. Bypass (i.e., the intentional diversion of waste streams from any
portion of the treatment facilities, except diversions designed to meet
variable effluent limits) is prohibited. The Regional Water Board may take
enforcement action against the Discharger for bypass unless:

a. Bypass was unavoidable to prevent loss of life, personal injury, or
severe property damage. Severe property damage means
substantial physical damage to property, damage to the treatment
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14.

15.

16.

facilities that causes them to be inoperable, or substantial and
permanent loss of natural resources reasonably expected to occur
in the absence of a bypass. Severe property damage does not
mean economic loss caused by delays in fee collection; and

b. There were no feasible alternatives to bypass, such as the use of
auxiliary treatment facilities or retention of untreated waste. This
condition is not satisfied if adequate back-up equipment was not
installed to prevent bypass occurring during equipment downtime,
or preventative maintenance; or

C. Bypass is (1) required for essential maintenance to ensure efficient
operation; (2) neither effluent nor receiving water limitations are
exceeded and (3) the Discharger notifies the Regional Water Board
ten (10) days in advance.

In the event of an unanticipated bypass, the Discharger shall immediately
report the incident to the Regional Water Board. During non-business hours,
the Discharger shall leave a message on the Regional Water Board’s office
voicemail. A written report shall be provided within five (5) business days
after the Discharger is aware of the incident. The written report shall include
a description of the bypass, any noncompliance, the cause, period of
noncompliance, anticipated time to achieve full compliance, and steps taken
or planned to reduce, eliminate, and prevent recurrence of the
noncompliance.

Backup Generators. Standby, power generating facilities shall be available
to operate the Facility during a commercial power failure.

Format of Technical Reports. The Discharger shall furnish, under penalty
of perjury, technical monitoring program reports, and such reports shall be
submitted in accordance with California Code of Regulations, title 23,
division 3, chapter 30, as raw data uploads electronically over the Internet
into the State Water Board’s GeoTracker database. Documents that are
normally mailed by the Discharger to the Regional Water Board, such as
regulatory documents, narrative monitoring reports or materials, and
correspondence, shall also be uploaded into GeoTracker in the appropriate
Microsoft Office software application format, such as Word or Excel files, or
as a Portable Document Format (PDF) file. Large documents must be split
into appropriately-labelled, manageable file sizes and uploaded into
GeoTracker.

Qualified Professionals. In accordance with Business and Professions
Code sections 6735, 7835, and 7835.1, engineering and geologic
evaluations and judgments shall be performed by or under the direction of
California registered professionals (i.e., civil engineer, engineering
geologist, geologist, etc.) competent and proficient in the fields pertinent to
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17.

18.

19.

20.

21.

the required activities. All technical reports required under this Order that
contain work plans, describe the conduct of investigations and studies, or
contain technical conclusions and recommendations concerning
engineering and geology shall be prepared by or under the direction of
appropriately-qualified professional(s), even if not explicitly stated. Each
technical report submitted by the Discharger shall contain a statement of
qualifications of the responsible licensed professional(s) as well as the
professional's signature and/or stamp of the seal. Additionally, all field
activities are to be conducted under the direct supervision of one or more of
these professionals.

Certification Under Penalty of Perjury. All technical reports required in
conjunction with this Order shall include a statement by the Discharger, or
an authorized representative of the Discharger, certifying under penalty of
perjury under the laws of the State of California, that the reports were
prepared under his or her supervision in accordance with a system
designed to ensure that qualified personnel properly gathered and
evaluated the information submitted, and that based on his or her inquiry of
the person or persons who manage the system, the information submitted
is, to the best of his or her knowledge and belief, true, complete, and
accurate.

Violation of Law. This Order does not authorize violation of any federal,
state, or local laws or regulations.

Property Rights. This Order does not convey property rights of any sort, or
exclusive privileges, nor does it authorize injury to private property or
invasion of personal rights.

Modification, Revocation, Termination. This Order may be modified,
revoked and reissued, or terminated for cause. The filing of a request by the
Discharger for an Order modification, rescission, or reissuance, or the
Discharger’s notification of planned changes or anticipated noncompliance,
does not stay any Order condition. Causes for modification include, but are
not limited to, the violation of any term or condition contained in this Order, a
material change in the character, location, or volume of discharge, a change
in land application plans or sludge use/disposal practices, or the adoption of
new regulations by the State Water Board, Regional Water Board (including
revisions to the Basin Plan), or federal government.

Severability. The provisions of this Order are severable. If any provision of
this Order is found invalid, the remainder of these requirements shall not be
affected.

Any person aggrieved by this Regional Water Board action may petition the State
Water Board for review in accordance with Water Code section 13320 and
California Code of Regulations, title 23, section 2050 et seq. The State Water
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Board must receive the petition by 5:00 p.m. on the 30th day after the date of this
Order; if the 30th day falls on a Saturday, Sunday, or state holiday, the petition
must be received by the State Water Board by 5:00 p.m. on the next business day.
Copies of the statutes and regulations applicable to filing petitions are available on
the State Water Board’s website and can be provided upon request.

Order Attachments

Attachment A—Vicinity Map

Attachment B—Process Flow Diagram
Attachment C—Lucerne Valley Facility Layout
Monitoring and Reporting Program R7-2021-0023
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

COLORADO RIVER BASIN

MONITORING AND REPORTING PROGRAM R7-2021-0023
FOR

BIG BEAR AREA REGIONAL WASTEWATER AGENCY, OWNER/OPERATOR

EXPORT OF RECYCLED WATER TO LUCERNE VALLEY
LUCERNE VALLEY-SAN BERNARDINO COUNTY

This Monitoring and Reporting Program (MRP) is issued pursuant to Water Code
section 13267 and describes requirements for monitoring the relevant wastewater
system and groundwater quality. The Discharger shall not implement any changes to
this MRP unless and until a revised MRP is issued by the Regional Water Board or its
Executive Officer.

The Discharger owns and operates the wastewater treatment system that is subject to
Order R7-2021-0023. The reports required herein are necessary to ensure that the
Discharger complies with the Order. Pursuant to Water Code section 13267, the
Discharger shall implement the MRP and shall submit monitoring reports described

herein.

A. Sampling and Analysis General Requirements

1.

Testing and Analytical Methods. The collection, preservation, and holding
times of all samples shall be in accordance with U.S. Environmental
Protection Agency (USEPA)-approved procedures. All analyses shall be
conducted in accordance with the latest edition of either the USEPA’s
Guidelines Establishing Test Procedures for Analysis of Pollutants Under
the Clean Water Act (40 C.F.R. part 136) or Test Methods for Evaluating
Solid Waste: Physical/Chemical Methods Compendium (SW-846), unless
otherwise specified in the MRP or approved by the Regional Water Board’s
Executive Officer.

Laboratory Certification. All analyses shall be conducted by a laboratory
certified by the State Water Board, Division of Drinking Water’s
Environmental Laboratory Accreditation Program (ELAP), unless otherwise
approved by the Regional Water Board’s Executive Officer.

Reporting Levels. All analytical data shall be reported with method
detection limits (MDLs) and with either the reporting level or limits of
quantitation (LOQs) according to 40 Code of Federal Regulations part 136,
Appendix B. The laboratory reporting limit for all reported monitoring data
shall be no greater than the practical quantitation limit (PQL).
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4.

Sampling Location(s). Samples shall be collected at the location(s)
specified in the WDRs. If no location is specified, sampling shall be
conducted at the most representative sampling point available.

Representative Sampling. All samples shall be representative of the
volume and nature of the discharge or matrix of material sampled. The time,
date, and location of each grab sample shall be recorded on the chain of
custody form for the sample. If composite samples are collected, the basis
for sampling (time or flow weighted) shall be approved by Regional Water
Board staff.

Instrumentation and Calibration. All monitoring instruments and devices
used by the Discharger shall be properly maintained and calibrated to
ensure their continued accuracy. Any flow measurement devices shall be
calibrated at least once per year to ensure continued accuracy of the
devices. In the event that continuous monitoring equipment is out of service
for a period greater than 24 hours, the Discharger shall obtain
representative grab samples each day the equipment is out of service. The
Discharger shall correct the cause(s) of failure of the continuous monitoring
equipment as soon as practicable. The Discharger shall report the period(s)
during which the equipment was out of service and if the problem has not
been corrected, shall identify the steps which the Discharger is taking or
proposes to take to bring the equipment back into service and the schedule
for these actions.

Field Test Instruments. Field test instruments (such as those used to test
pH, dissolved oxygen, and electrical conductivity) may be used provided
that:

a. The user is trained in proper use and maintenance of the
instruments;
b. The instruments are field calibrated prior to monitoring events at the

frequency recommended by the manufacturer;

C. Instruments are serviced and/or calibrated by the manufacturer at
the recommended frequency; and

d. Field calibration reports are submitted.

Records Retention. The Discharger shall retain records of all monitoring
information, including all calibration and maintenance records and all
original strip chart recordings for continuous monitoring instrumentation, for
a minimum of five (5) years from the date of the sampling or measurement.
This period may be extended by request of the Regional Water Board’s
Executive Officer at any time. Records of monitoring information shall
include:
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B. Effluent Monitoring
1.

MRP-3

a. The date, exact place, and time of sampling or measurement(s);
b. The individual(s) who performed the sampling or measurement(s);
C. The date(s) analyses were performed;

d. The individual(s) who performed the analyses;

e. The analytical techniques or method used; and

f. All sampling and analytical results, including:

Vi.

Vii.

units of measurement used;

minimum reporting limit for the analyses;

results less than the reporting limit but above the method
detection limit (MDL);

data qualifiers and a description of the qualifiers;

quality control test results (and a written copy of the

laboratory quality assurance plan);

dilution factors, if used; and

sample matrix type.

Inoperative Facility. If the Facility is not in operation, or there is no

discharge during a required reporting period, the Discharger shall forward a
letter to the Regional Water Board indicating that there has been no activity
during the required reporting period.

Representative samples of the undisinfected secondary recycled water shall

be taken at the WWTP. The samples shall be analyzed for the following
constituents and according to the following schedule:

Constituent Units Type of Monitoring Reporting
Sample Frequency | Frequency
iqati Flow Meter .
Irrigation Flow MGD Reading Daily Monthly
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Constituent Units Type of Monitoring Reporting
Sample Frequency Frequency
24 Hr.
o 8
20°C BODs mg/L Composite 2x/Month Monthly
Total Suspended 24 Hr.
Solids (TSS) mg/L Composite 2x/Month Monthly
pH s.u.® Grab Daily Monthly
Dissolved
Oxygen0 mg/L Grab Monthly Monthly
Total Dissolved 24 Hr.
Solids (TDS) mg/L Composite Monthly Monthly
24 Hr.
Sulfate mg/L Composite Monthly Monthly
Chloride mg/L 24 Hr. 2x/Month Monthly
Composite
, 24 Hr.
Fluoride mg/L Composite Monthly Monthly
: 24 Hr.
Nitrate as N mg/L Composite Monthly Monthly
: 24 Hr.
Total Nitrogen mg/L Composite Monthly Monthly
E. Coli MPN/100mL" Grab Monthly Monthly
Volatile Organic 24 Hr
Compounds ug/L"? Composite Annually Annually
(VOCs) P

8 5-Day Biochemical Oxygen Demand at 20 degrees Celsius.

9 Standard pH units

0 Dissolved Oxygen shall be monitored at the upper one-foot layer of the storage or percolation ponds.

" Most Probable Number per 100 milliliters.

2 Micrograms per liter
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C. Overflow Pond Monitoring

1. During months when the overflow evaporation/percolation ponds are not
used, the Discharger shall report that there has been no activity. During
months when the overflow evaporation/percolation ponds are in use, the
ponds shall be monitored according to the following schedule:

Constituent Units Type of Monitoring Reporting
Sample Frequency Frequency
Flow MGD Flow Dail Monthl
Measurement y y
Dissolved Oxygen | mg/L Grab 2x/Month Monthly
pH S.u. Grab 2x/Month Monthly
Total Dissolved 2x/Month
Solids mg/L Grab Monthly
Freeboard ft Measurement 2x/Month Monthly

D. Domestic Water Supply Monitoring

1. The domestic water supply shall be a flow weighted composite sample
monitored at the water supply production wells in Big Bear Valley and
include notations of which wells are non-operating for a reporting period and
monitored according to the following schedule:

Constituent Units Type of Monitoring Reporting
Sample Frequency Frequency

Total Dissolved Solids mg/L Grab Quarterly Quarterly
General Minerals'® mg/L Grab Annually Annually

3 General Minerals shall include: total dissolved solids, calcium, chloride, fluoride, iron, magnesium,
manganese, nitrate, potassium, sodium, sulfate, barium, total alkalinity (including alkalinity series), and
hardness.
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E. Groundwater Monitoring
1. The groundwater monitoring wells shall be monitored according to the
following schedule:
Constituent Units Type of Monitoring Reporting
Sample Frequency Frequency
Depth to ft (msl)™ Measurement Quarterly Quarterly
Groundwater
Grou_ndwgter NA Direction Quarterly Quarterly
Gradient
Total Nitrogen mg/L Grab Quarterly Quarterly
Nitrate as N mg/L Grab Quarterly Quarterly
Chloride mg/L Grab Quarterly Quarterly
Fluoride mg/L Grab Quarterly Quarterly
Sulfate mg/L Grab Quarterly Quarterly
E. Coli MPN/100mL Grab Quarterly® Quarterly
Totgl Dissolved mg/L Grab Quarterly Quarterly
Solids
Boron mg/L Grab Quarterly Quarterly
VOCs ug/L Grab Annually Annually
F. Reporting Requirements

1.

Daily, weekly, and monthly monitoring shall be included in the Monthly Self-

Monitoring Reports (SMRs). Monthly SMRs shall be submitted by the 15t
day of the following month. Quarterly SMRs shall be submitted by

4 Above mean sea level.

5 Groundwater flow direction.

'6 After two years of groundwater monitoring that show consistent negligible impacts to groundwater, the
Discharger may request to have the monitoring schedule revised with Executive Officer approval.
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January 15th, April 15th, July 15th, and October 15th. Annual SMRs
shall be submitted by January 31st of the following year.

2. SMRs shall include, at a minimum, the following:

a. Cover Letter. A transmittal letter summarizing the essential points in
the report.

b. Maps. Maps depicting the Facility layout and the location of sampling
points.

c. Summary of Monitoring Data. Tables of the data collected. The
tables shall include all of the data collected to-date at each
monitoring point, organized in chronological order, with the oldest
data in the top row and progressively newer data in rows below the
top row. Each row shall be a monitoring event and each column shall
be a separate parameter at a single location (or a single average, as
appropriate).

d. Graphical Display. Graphs depicting monitoring parameters through
time, with the concentrations being the y-axis and time being the x-
axis. Logarithmic scales can be used for values that vary by orders of
magnitude. Individual graphs can combine multiple locations or
multiple chemicals if that allows the data to be compared more easily.

e. Compliance Summary. Identification of any violations found since the
last report was submitted, and actions taken or planned for correcting
each violation. If the Discharger previously submitted a report
describing corrective actions and/or a time schedule for implementing
the corrective actions, reference to the previous correspondence will
be satisfactory. If no violations have occurred since the last submittal,
this shall be stated.

3. SMRs shall be certified under penalty of perjury to be true and correct. Each
SMR submitted to the Regional Water Board shall contain the following
completed declaration:

“l declare under the penalty of law that | have personally examined and am
familiar with the information submitted in this document, and that based on
my inquiry of those individuals immediately responsible for obtaining the
information, | believe that the information is true, accurate, and complete. |
am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing
violations.

Executed on the day of at
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(Signature)

(Title)’

4. The SMRs and any other information requested by the Regional Water
Board shall be signed by a principal executive officer or ranking elected
official. A duly authorized representative of the Discharger may sign the
documents if:

a. The authorization is made in writing by the person described above;

b.  The authorization specified an individual or person having
responsibility for the overall operation of the regulated disposal
system; and

c. The written authorization is submitted to the Regional Water Board’s
Executive Officer.

5. The results of any analysis taken more frequently than required at the
locations specified in this MRP shall be reported to the Regional Water
Board.

6. As specified in Standard Provision F.15, technical reports shall be prepared
by or under the direction of appropriately qualified professional(s). Each
technical report submitted shall contain a statement of qualification of the
responsible licensed professional(s) as well as the professional’s signature
and/or stamp of the seal.

7. As specified in Standard Provision F.14, the Discharger shall comply with
Electronic Submittal of Information (ESI) requirements by submitting all
correspondence and reports required under MRP R7-2021-0023 and any
future revision(s) hereto, including groundwater monitoring data and
discharge location data (latitude and longitude), correspondence, and PDF
monitoring reports to the State Water Board’s Geotracker database.
Documents too large to be uploaded into Geotracker should be broken
down into smaller electronic files and labelled properly prior to uploading
into Geotracker.
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EXECUTIVE SUMMARY

Big Bear Lake is an important natural resource that provides extensive recreational, economic,
ecological, and aesthetic benefits for the local community as well as the larger inland Southern
California region. As with all other natural and man-made lakes in Southern California, the lake is
subject to dramatic variability in water surface elevation; surface elevations reached as low as -
48.5 feet (ft) relative to dam crest (72.33 ft maximum depth) in November 1961, corresponding
to a volume of less than 1,000 acre-feet (af) and a lake surface area on the order of 200-300 acres
during the extended drought in the late 1950’s and early 1960’s. Big Bear Municipal Water District
(BBMWD) was subsequently formed in 1964 to manage and help stabilize the water level in Big
Bear Lake. The region's natural hydrology includes severe protracted droughts and is influenced
by the Pacific Decadal Oscillation (PDO) and El Nino-La Nina climate systems, which makes lake
level stabilization a tremendous challenge. This wide variability in lake level, in turn, can have
significant impacts on beneficial uses of the lake. Monitoring data collected primarily by the Big
Bear City Community Services District (BBCCSD), BBMWD, and the Big Bear Lake Nutrient Total
Maximum Daily Load (TMDL) group over the past decade underscore both the variability in
regional hydrology and lake levels, and the consequences of extended periods of low runoff on
water quality conditions. To minimize the impacts of frequent droughts, Replenish Big Bear was
developed to recover and use a water resource currently discharged outside of the watershed.

This study assessed the overall conditions, ecological health and water quality in Big Bear Lake,
and evaluated the potential influence on lake health of Replenish Big Bear. Three treatment
alternative strategies (Treatment Alternatives), composed of advanced nutrient removal and
reverse osmosis (RO) technologies, were evaluated:

(i)  Alternative 1: TIN & TP Removal
(ii)  Alternative 2: 70% RO (in addition to TIN & TP Removal)
(iii)  Alternative 3: 100% RO (in addition to TIN & TP Removal)

This study included an analysis of available water quality data, development of a 2-D
hydrodynamic-water quality model (CE-QUAL-W?2), and application of the model to evaluate lake
conditions with Replenish Big Bear that focused on the period from 2009-2019. This period was
selected based upon a number of factors, including the wide range of hydrologic and water
quality conditions in the lake, and availability of extensive lake monitoring and meteorological
data, as well as some watershed monitoring data. Model simulations from 2020-2050 were also
conducted to assess possible future conditions in Big Bear Lake under different hydrologic
scenarios and Replenish Big Bear discharge alternatives. The routing of Replenish Big Bear water
through Stanfield Marsh was also explored in greater detail to provide better understanding of
the possible role of the marsh in nutrient attenuation.
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Analysis of Water Quality Data

To augment the water quality information provided in the TMDL annual reports, additional
conventional statistical and advanced machine learning analyses were conducted. Analyses
focused on chlorophyll-a as the key response variable. The ratio of total nitrogen (total N) to total
phosphorus (total P), often used to identify nutrient limitation, confirm P-limitation principally in
place regulating algal production. Correlations developed between total P, total N, total inorganic
N (TIN) and chlorophyll-a for each of the 4 TMDL sampling stations (n=150 for each station)
indicate relatively weak correlations with nutrient concentrations (e.g., R?>-values of 0.08, 0.19,
0.21 and 0.31 between chlorophyll-a and total P for TMDL stations #1, 2, 6 and 9, respectively).
R? values quantify the variance in dependent variable (chlorophyll-a) captured with the
independent variable (e.g. total P), so it is clear that phytoplankton levels are a more complex
function of conditions in the lake. Slightly higher R? values were in fact noted with total N
(R?=0.22-0.53), while chlorophyll-a was uncorrelated with TIN. Concentration of chlorophyll-a
was also relatively weakly correlated with TDS and lake level; multiple linear regression (MLR)
using all these variables yielded R?-values of 0.31-0.55 depending upon TMDL sampling station.

Since significant portions of variance in observed chlorophyll-a concentrations remained
uncaptured using MLR, machine learning was also evaluated. Machine learning, which is starting
to be used in water quality applications, is often able to more effectively elucidate trends in
complex datasets. Random forest and gradient-boosted regressor algorithms applied to TMDL
station #1 data using day of year, lake level, TDS concentration and windspeed were able to
capture most (0.92-0.96) of the observed variance in chlorophyll-a for the 10-yr 2009-2018
training set, notably without considering concentrations of total N or total P. For comparison,
MLR using this same set of independent variables captured 0.43 of variance in observed
chlorophyll-a concentrations. The gradient-boosted regressor model also demonstrated strong
forecasting power, capturing 0.73 of variance in predicted chlorophyll-a concentrations of the
2019 data set (compared with 0.36 for the equivalent MLR model). Statistical analyses
highlighted that multiple factors regulate chlorophyll-a concentrations in complex ways; machine
learning was able to identify relationships and develop regressor models that reproduced and
forecasted concentrations of chlorophyll-a with considerable accuracy.

Water column profile data were also used to quantify rates of internal nutrient recycling and
areal hypolimnetic oxygen demand (AHOD). Internal nutrient recycling rates have been
measured on a limited number of dates since 2002 using the laboratory core-flux method, while
AHOD has not previously been measured at the lake. The in situ hypolimnetic mass balance
approach using measured water column concentrations of ammonium as N (NHs-N) and
orthophosphate as P (POs-P) yielded recycling rates for 2010-2011 and 2015-2017 that were
similar to previously measured values confirming the importance of nutrient recycling in lake
biogeochemistry and nutrient budgets, and establishing the reliability of alum treatments in
suppressing POs-P release. The analysis also yielded in situ estimates of early summer AHOD rates
at TMDL station #1 of approximately 0.5 g/m?/d.
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Development of 2-D Hydrodynamic-Water Quality Model

A 2-D (longitudinal-vertical) hydrodynamic -water quality model for Big Bear Lake was developed
using CE-QUAL-W2. The model quantifies heat and water budgets, 2-D hydrodynamics, and
predicts concentrations of nutrients, dissolved oxygen (DO), chlorophyll-a and other parameters.
The 2-D (longitudinal-vertical) representation assumes the primary gradients in water column
properties and water quality are in the vertical and longitudinal directions, and well-mixed in the
lateral direction; model branches were added for embayments that allow a quasi-3-D
representation of the lake. The model requires extensive bathymetric, hydrologic,
meteorological, water quality, and other data. The 2-D laterally-averaged model grid was
developed from the bathymetric survey data collected by Fugro Pelagos Inc. (2006). Hydrologic
data defining inflows, outflows, and withdrawals were developed from annual Big Bear Water
Master reports. Hourly meteorological conditions were taken from Big Bear Airport and California
Irrigation Management Information System (CIMIS) Station #199 located at the golf course. Data
included solar shortwave radiation, air temperature, dewpoint temperature, windspeed, wind
direction and cloud cover. Cloud cover was determined from sky cover conditions reported in
METAR data for the airport. The model was calibrated against measured lake level, in situ profiles
of temperature and DO, and laboratory analyses of water samples collected at the lake for 2009-
2019. The model was first developed and calibrated for lake level, water column temperature
profiles and TDS, where generally very good agreement was achieved (mean absolute errors of
3.6 cm, 0.79-0.89 °C, and 11.9 mg/L, respectively).

Following this, model calibration to water quality data was conducted. The model included
external nutrient loading from the watershed, atmospheric deposition, internal nutrient
recycling, and nutrient uptake and release associated with macrophyte and epiphyton growth,
senescence and death. Two algal groups were simulated, included one representing
cyanobacteria capable of Ny-fixation. The 1%-order dynamic sediment model was combined with
the O"-order SOD model to simulate nutrient recycling and DO uptake in the surficial bottom
sediments. Relative root mean square error was 17.7% for total P, 18.0% for total N, 29.5% for
TIN, and 24.0 % for chlorophyll-a. Mean absolute errors for DO ranged from 1.02 — 1.40 mg/L for
the 4 TMDL sampling stations.

Application of Model to Evaluate Conditions with Replenish Big Bear

The model was then used to predict conditions in Big Bear Lake from 2009-2019 that would
reasonably be expected with water from Replenish Big Bear delivered to the lake.
Supplementation of natural flows with 1,920 af/yr of Replenish Big Bear water adds about 0.2
meter (m) annually to the lake relative to levels observed in 2009-2019 (baseline), and which
accrues over time such that the lake was predicted to be 1.7 m higher in late 2018 compared to
the level present at that time. Supplementation also increased predicted lake volumes and
surface areas, with lake area about 300 acres (16%) larger in late 2018 compared with actual area
(approximately 2,200 acres vs 1,900 acres, respectively). TDS levels in the lake were strongly
influenced by level of treatment and TDS concentrations in the Replenish Big Bear water;
Alternative 1 water with TIN and total P removal was projected to have a TDS of 450 mg/L, while
addition of RO to further treat 70% and 100% of the water (Alternatives 2 and 3) was assumed
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to reduce effluent TDS to 150 and 50 mg/L, respectively. Addition of 1,920 af/yr of Alternative 1
water significantly increased TDS levels in the lake, increasing average predicted TDS from 251
mg/L for the baseline (natural) condition for 2009-2019 to 300 mg/L, while Alternatives 2 and 3
were predicted to yield lower average TDS concentrations of 244 and 226 mg/L, respectively.
Exceedance of the TDS water quality objective of 175 mg/L was predicted to occur 97.6% of the
time for both the baseline condition and for Alternative 2, while exceedance frequency increased
to 100% for Alternative 1 and was reduced to 93.3% for Alternative 3.

Nutrient concentrations in the Replenish Big Bear water also varied markedly with treatment,
with total N and total P concentrations in Alternative 1 effluent being about 6-9 times higher than
median watershed concentrations, while effluent concentrations in Alternative 2 were projected
to be 1.8-2.3 times larger and Alternative 3 being about 0.4-0.8 times that of median watershed
values. The increased nutrient loading from Alternative 1 had a strongly detrimental effect on
water quality, increasing average concentrations over 2009-2019 baseline of total N by about
50%, total P by 70%, and chlorophyll-a by 300%. In comparison, further treatment of effluent
with RO yielded average concentrations comparable to (Alternative 2) or slightly improved
(Alternative 3) relative to the baseline (natural no-project) condition.

Predicted Long-Term Future Conditions with Replenish Big Bear

Simulations for 2009-2019 were extended to 2050 to evaluate possible long-term conditions in
the lake under natural hydrologic variability with and without supplemental water from
Replenish Big Bear. Since detailed meteorological and hydrological conditions for the future are
not known a priori, existing meteorological and flow data for 2009-2019 were used as the basis
for forecasts. 2009-2019 included extreme ranges in rainfall, runoff and air temperatures;
assuming this range is broadly representative of likely future meteorological and hydrologic
conditions, Monte Carlo techniques were used to randomly select 100 different 30 year annual
records from this set of data. From these 100 different hydrologic scenarios, the 5™-, 50t"- and
95t-percentile 30 year average annual flow records and corresponding meteorological
conditions were used as temporal boundary conditions for predictions of future conditions in the
lake. The 5™-percentile corresponds to an average inflow rate of 8,646 af/yr and represents
extended drought, while the 50t"-percentile (median) corresponds to intervals of high runoff and
drought (average annual inflow of 10,595 af/yr) comparable to 2009-2019, and the 95%-
percentile represents a period of protracted above average rainfall and runoff (average annual
inflow of 12,225 af/yr). (Note that since precipitation and runoff are log-normally distributed, the
above arithmetic mean values understate the range in runoff within the simulation intervals; that
is, a single high runoff year can significantly skew upward average values during a period of
protracted drought.)

Supplementation with Replenish Big Bear was also predicted to increase average long-term
(2009-2050) conditions in the lake that varied under the 3 hydrologic scenarios. Under the 50t"-
percentile hydrologic scenario, Replenish Big Bear was predicted to increase average lake level
by 1.5 m, lake volume by nearly 13,000 af, and lake area by 260 acres relative to the predicted
long-term baseline (no-project) condition. Water quality varied with level of treatment, with
Alternative 1 nearly doubling predicted long-term average concentrations of TDS, total P and
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total N and quadrupling average predicted chlorophyll-a levels. Long-term simulations indicate
slight increases in average TDS, total P and total N and modest increase in chlorophyll-a for
Alternative 2, and generally slight reductions or no significant change in concentrations with
Alternative 3. Supplementation was predicted to have more substantial effects under the 5%-
percentile runoff scenario, with increased average lake level of 3.4 m, increased volume of 16,104
af, and an additional average 638 surface acres (about 40% increase) relative to baseline. As with
the median runoff scenario, supplementation with Alternative 1 effluent substantially degraded
water quality, while further treatment (Alternatives 2 and 3) was predicted to result in
comparable or slightly improved water quality in the lake. Effects of Replenish Big Bear were
more muted at the 95™-percentile runoff scenario, when supplementation is less important,
owing to the lower overall contributions of water and TDS and nutrients relative to the
watershed.

Routing of Supplemental Water Through Stanfield Marsh

Simulations with Replenish Big Bear involved routing of effluent through Stanfield Marsh, where
some nutrient uptake could be expected. Simulations indicate net removal of total P through the
Marsh with Alternative 1 and Alternative 2 effluent, while simulations predicted that the Marsh
would be a modest source of total P to Alternative 3 water with very low influent concentrations.
Interestingly, the Marsh was predicted to be a source of total N across all levels of treatment,
due to sediment decay, and some N-fixation and subsequent decay in response high PO4-P
concentrations and high TN:TP ratios in the effluent. Further work is needed, however, to better
understand the role of the Marsh as a net sink and/or source for nutrients.

Summary

Lake conditions and water quality in Big Bear Lake varied significantly over 2009-2019, with wide
variations in lake level, volume and surface area, as well as concentrations of TDS, nutrients and
chlorophyll-a. Statistical, machine learning and hypolimnetic mass balance analyses provided
valuable new information about water quality in Big Bear Lake, while CE-QUAL-W2 was able to
reproduce observed trends in lake conditions. Supplementation of natural runoff with Replenish
Big Bear water significantly increased lake levels, volumes and surface areas, especially during
periods of drought, with resulting recreational, aesthetic, community and related benefits. The
level of treatment had dramatic effects on water quality, however. Nutrient removal (Alternative
1) was not sufficient to protect water quality, although nutrient removal with further treatment
(Alternatives 2 and 3) was predicted to yield water quality comparable to or slightly improved
relative to baseline conditions.
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I. INTRODUCTION AND STUDY OBJECTIVES

The Replenish Big Bear Team, a collaborative regional water resources program being
implemented by Big Bear Area Regional Wastewater Agency (BBARWA), Big Bear City Community
Services District (BBCCSD), Big Bear Lake Department of Water and Power (BBLDWP), Big Bear
Municipal Water District (BBMWD) and the Bear Valley Basin Groundwater Sustainability Agency
(BVBGSA), engaged Professor Emeritus Michael A. Anderson (Dr. Anderson), who has in-depth
knowledge of the Big Bear Lake (Lake), to evaluate the Lake water quality conditions and assess
the potential impacts of the Replenish Big Bear project. This study was prepared in response to
the Santa Ana Regional Water Quality Control Board (Santa Ana Water Board) staff’s need to
have a better understanding of the Lake’s health to consider approving a discharge above current
Basin Plan water quality objectives (WQOs) or the Nutrient Total Maximum Daily Load (Nutrient
TMDL) for Dry Hydrologic Conditions.

This study assesses the overall conditions, ecological health, and water quality in Lake, and
evaluates the potential influence on lake health of three treatment alternative strategies
(Treatment Alternatives) to supplement the natural water supply to the lake. These Treatment
Alternatives are composed of advanced nutrient removal and reverse osmosis (RO) technologies:

(i) Alternative 1: TIN & TP Removal
(ii) Alternative 2: 70% RO(70% RO + 30% TIN & TP Removal)
(iii) Alternative 3: 100% RO

A. Project Background

Replenish Big Bear was developed in an effort to help protect Big Bear Valley (Valley) and the
Santa Ana Watershed from the impacts of drought and variable precipitation by recovering a
water resource currently discharged outside of the watershed. Replenish Big Bear is comprised
of three independent projects, which will be implemented separately in the following
progression, as practicable:

e Effluent discharge to Stanfield Marsh (and subsequently to the Lake) and Shay Pond;
e Use of Lake water for landscape irrigation of the local golf course; and
e Use of Lake water for groundwater recharge in Sand Canyon.

The first project, and primary regulatory driver, includes treatment upgrades at the BBARWA
wastewater treatment plant (WWTP) to produce highly treated effluent for discharge to Shay
Pond and Stanfield Marsh, which flows into the lake. This study evaluates the water quality in the
lake and assesses impacts of discharge through Stanfield Marsh. For redundancy purposes,
BBARWA is also seeking to maintain its current discharge location in Lucerne Valley, where
undisinfected secondary effluent is currently conveyed to irrigate crops used for livestock feed.
These new discharge points will allow BBARWA to minimize discharge of treated effluent outside
of the watershed, which will increase Lake levels to better support beneficial uses including
recreation and habitat, particularly in times of drought. Additionally, discharge to Shay Pond will
replace potable water currently discharged to maintain the water flow through the pond. Figure
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1 shows the project components for this first project, which is referred to as the effluent
discharge project.

The other two projects will utilize lake water for (i) landscape irrigation at the local golf course to
achieve in lieu recharge of the groundwater basin and (ii) direct groundwater recharge in Sand
Canyon. These projects are not planned for any time soon.
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Figure 1. Effluent discharge project components and overview of discharge locations

B. Lake Background

Big Bear Lake is an important resource that provides extensive recreational, economic, ecological,
and aesthetic benefits for the local community as well as the larger inland southern California
region. Together, Stanfield Marsh and the Lake have a surface area of nearly 3,000 acres, a
storage capacity of 73,320 af, and an average depth of 32 feet (ft). Stanfield Marsh and the Lake
are both waters of the State of California (State) and United States (U.S.), which have several
designated beneficial uses. For reference, Table 1 shows the designated beneficial uses of the
Lake and Stanfield Marsh per the 1995 Water Quality Control Plan for the Santa Ana Basin Plan
(Basin Plan), as amended in 2008, 2011, 2016, and 2019. In addition, the Nutrient TMDL was
adopted to address concerns with phosphorus and nitrogen impacts on the lake. Table 2 presents
the Lake regulatory limits set to protect the Lake benefits.
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Table 1. Beneficial uses of Big Bear Lake and Stanfield Marsh
Beneficial Uses

AGR - Agricultural Supply

COLD - Cold Freshwater Habitat

GWR - Groundwater Recharge

MUN - Municipal and Domestic Supply

RARE - Rare, Threatened, or Endangered Species

REC1 - Water Contact Recreation

REC2 - Non-Contact Water Recreation

SPWN - Spawning, Reproduction, and/or Early Development
WARM - Warm Freshwater Habitat

WILD - Wildlife Habitat

Big Bear Lake |Stanfield Marsh

v

ANRNERNAN

AYANANENENANENENANAN

AN

Table 2. Lake Regulatory Limits for Constituents of Interest

Nutrient TMDL

Basin Plan WQO (mg/L) (mg/L)

Constituent

Total Dissolved Solids (TDS) 175
Hardness 125

Sodium

20

Chloride

10

Total Inorganic Nitrogen (TIN) (mg/L-N)

0.15

Sulfate

10

Total Phosphorus (TP) (mg/L-P)

0.15

0.035

Total Nitrogen (TN) (mg/L-N) 1
Chlorophyll-a (pg/L) 14

Note: Bolded constituents were identified as priority in previous regulatory meetings and are specifically
evaluated in this study.

The Lake is located about 6,743 ft (2,055 m) above mean sea level (MSL) in the San Bernardino
Mountains in San Bernardino County. The Lake was formed following construction of the Bear
Valley Dam in 1883-1884 to serve as anirrigation supply for the citrus industry in the downstream
Redlands-San Bernardino communities. Since that time, the Lake has served as a vital engine for
economic growth in the Valley, and the region has developed into a year-round destination with
extensive recreational and commercial activities, primary and secondary residences, vacation
properties and hospitality, and other services.

As with all other natural and man-made lakes in Southern California, the Lake is subject to
dramatic variability in water surface elevation; surface elevations reached as low as -48.5 ft
relative to dam crest (72.33 ft maximum depth) in November 1961, corresponding to a volume
of less than 1,000 af and a lake surface area on the order of 200-300 acres during the extended
droughtin the late 1950’s and early 1960’s. BBMWD was subsequently formed in 1964 to manage
and help stabilize the water level in the Lake. The region's natural hydrology includes severe
protracted droughts and is influenced by the Pacific Decadal Oscillation (PDO) and El Nino-La Nina
climate systems (Kirby, 2010), which makes lake level stabilization a tremendous challenge.

This wide variability in Lake level, in turn, can have dramatic impacts on recreational, economic,
and aesthetic values of the Lake, as well as ecological conditions and Lake water quality.
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Monitoring data collected over the past decade underscore both the variability in regional
hydrology and Lake levels, and the consequences of extended periods of low runoff for water
guality conditions in the Lake.

C. Objectives

This study (i) analyzed available historical data on Lake conditions to improve quantitative
understanding of water quality in the Lake and the interactions and relationships of key causal
and response parameters through statistical and advanced machine learning approaches; (ii)
developed and calibrated a 2-D hydrodynamic-water quality model using available historical data
to develop an improved process-level understanding of water quality; (iii) assessed conditions in
the Lake under natural variable hydrology and climate change through the application of the 2-D
hydrodynamic water quality model; and (iv) evaluated, through model simulations, Lake
conditions with different treatment alternatives for the proposed Replenish Big Bear project.
Phosphorus, nitrogen and total dissolved solids (TDS) are the primary constituents of interest
with respect to impacts to the Lake and its beneficial uses.
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Il. ANALYSIS OF AVAILABLE WATER QUALITY DATA

As illustrated in the Baseline Assessment Tech Memo (WSC, 2020), the Lake is subject to widely
varying lake volumes and wide ranges in nutrient, TDS, and chlorophyll-a concentrations.
Extension of the analysis provided in the Baseline Assessment Tech Memo (WSC, 2020) was
conducted to include additional calculations, regressions, and machine learning to better
understand the factors, relationships, and interactions governing water quality. Field and
laboratory data for TMDL stations #1 (Dam), #2 (Gilner Point), #6 (Mid-lake) and #9 (Stanfield)
over the 2009-2019 time period formed the basis for the analyses. These monitoring stations are
shown in Figure 2.

Linear regressions and other statistical analyses are commonly used to identify factors affecting
water quality in lakes. Machine learning is now starting to be used for water quality assessments
(Chou et al., 2018; Ahmed et al., 2019), including short-term forecasting of algal blooms (Park et
al., 2015), owing its ability to often elucidate relationships within complex datasets. Supervised
machine learning requires a robust dataset on which to train and validate models. BBMWD has
developed and maintained a high quality Lake monitoring program, and has an excellent dataset
that was used to train and test different supervised machine learning models. This dataset
provides an empirical, data-based approach to identifying and understanding relationships
between causal and response variables and predicting water quality in the Lake.

Data were also used where possible to quantify rates of important processes operating within
the Lake. For example, increases in total P and total inorganic nitrogen (TIN) concentrations are
routinely recorded in late summer/early fall that are thought to be associated with lake mixing
(WSC, 2020). Hypolimnetic and/or water column mass balance calculations often allow
calculation of internal nutrient recycling rates from bottom sediments (Cooke et al., 2005). Such
calculations also provide comparisons with previous laboratory core-flux measurements
(Anderson and Dyal, 2003), and allow evaluation of effects of runoff, lake level, and other factors
on internal nutrient loading, which is recognized as an important source of nutrients to the Lake
(contributing, for example, an estimated 52% of total nitrogen and total P loading under a dry
scenario) (Santa Ana Water Board, 2005).

Starveld Karsh

Figure 2. Big Bear Lake TMDL sampling station.
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A. Factors Regulating Algal Productivity in Big Bear Lake

1. Statistical Analysis

The TMDL annual water quality reports provide water quality reports, time-series data, and
summary statistics, so this section focuses on select statistical analyses of TMDL water quality
data. The Lake is generally considered to be P-limited; the ratio of TN to TP concentrations (TN:TP
ratio) is reflective of the elemental composition of phytoplankton, with P-limitation generally
recognized at TN:TP ratios >20, and N-limitation at TN:TP ratio <5 (Thomann and Mueller, 1998).
Photic zone TN and TP concentrations for the 2009-2019 time period were used to calculate
TN:TP ratios at the four stations to confirm that P-limitation typically exists in the Lake. Median
TN:TP ratios were 27-28 at the Dam, Gilner Point, and Mid-lake stations, but somewhat lower
(21.1) at the Stanfield station (Table 3). The TN:TP ratios exhibited considerable variability, so
values have been plotted as cumulative distribution functions (Figure 3). Based on these data,
the Lake can be considered to be P-limited about 70% of the time and co-limited about 30% of
the time. By this measure, N-limitation was present only 1-2% of the time, thus supporting efforts
to constrain external loading and internal recycling of P in the Lake.

Table 3. Summary statistics for total nutrients and chlorophyll-a concentrations at the four TMDL
sampling stations for 2009-2019 (photic zone).
Parameter Value Dam Gilner Point Mid-Lake Stanfield
Total P Median 0.036 0.040 0.040 0.051
25-75% 0.024 -0.050 0.024 -0.060 0.026 - 0.068 0.033-0.088
Min-Max 0.005-0.150 0.005-0.210 0.005-0.200 0.008 —0.400
Total N Median 1.12 1.10 1.16 1.22
25-75% 0.92-1.26 0.93-1.27 0.94-1.33 0.96-1.53
Min-Max 0.028-2.14 0.19-3.25 0.17-2.43 0.28-2.89
Chlorophyll-a | Median 9.4 10.9 11.7 15.1
25-75% 6.1-14.6 6.7-16.0 7.5-16.5 8.8-27.0
Min-Max 0.9-51 0.5-205 2.0-106 1.8-150
TN:TP Median 28.2 27.3 27.2 21.2
25-75% 19.1-404 18.9-38.2 17.4-39.0 14.8-30.8
Min-Max 7.3-162 3.4-244 4.0-284 3.5-147
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Figure 3. Cumulative distribution functions for a) chlorophyll-a, b) total P, c) total N and d) TN:TP
ratios for the 4 TMDL sampling stations.
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Correlations between chlorophyll-a concentrations and selected water column properties
indicate that no single property captures a substantial amount of the variance in observed
chlorophyll-a concentration for all four sampling stations, although the Stanfield station was
somewhat more responsive to nutrient concentrations than the other stations (Table 4).
Interestingly, TP concentration captured a smaller fraction of observed chlorophyll-a variance
than TN (0.08-0.31 vs 0.22-0.53, respectively). Depth below full pool appears to be a useful
attribute that integrates across a number of lake conditions and captured, on average, slightly
more of the variance (larger R?) in chlorophyll-a concentrations across all sites (R?> = 0.22)
compared with TP (R?=0.21) (Table 4). Multiple linear regression using all of these parameters
yielded limited improvements in R? values compared with single values, indicating that a
substantial amount of variance in chlorophyll-a concentration is unaccounted for using basic
water quality (and lake level) information (Table 4). Results are very similar when considering
only summer months (Jun-Sep) (data not shown). In general, there was no strong correlation
between chlorophyll-a and the parameters evaluated.

Table 4. R%-values for correlations between selected water column properties and chlorophyll-a concentrations

(Zrel full represents depth below full pool) (n=150).

Station TN TP TIN TDS Ziel full All
Dam 0.22 0.08 0.05 0.17 0.29 0.31
Gilner Pt 0.31 0.19 0.00 0.25 0.32 0.43
Mid-Lake 0.34 0.21 0.00 0.19 0.25 0.40
Stanfield 0.53 0.31 0.04 0.18 0.22 0.55

Plots for Gilner Point highlight the variability in chlorophyll-a concentrations as a function of TP,
TN, and TDS concentrations and depth below full pool (Zrefsui) across the wide ranging conditions
present in the Lake over the 2009-2019 period (Figure 4).
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Figure 4. Plots and regression lines between chlorophyll-a and a) total P, b) total N, c) TDS and d)
depth below full pool (TMDL station #2, Gilner Point).

2. Machine Learning

Linear regression equations reflected general trends indicating increases in chlorophyll-a in
response to increased concentrations of nutrients, TDS, and decreasing lake level, but only
captured a relatively small proportion of the variability in measured chlorophyll-a concentrations.
Machine learning is often able to more effectively elucidate trends in complex datasets. Random
forest and gradient boosted regression trees, k-nearest neighbor, and neural net models were
developed using Python 3.7 scikit-learn (e.g., Mueller and Guido, 2017). The machine learning
algorithms were trained on the 10-yr record from 2009-2018 (inclusive) and then used to predict
water quality for 2019 for comparison with observed conditions.

Chlorophyll-a was the target variable in the machine learning analysis since it represents the key
response variable for water quality in the Lake. Independent variables (“features”) evaluated
included total and dissolved N and P concentrations, water temperature, day of year, lake level

14
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(depth below full pool), TDS concentration, and wind speed (Uy). Model goodness-of-fit was
determined based on mean absolute error (MAE) and variance captured. Interestingly, nutrient
concentrations and water temperature contained less value in predicting chlorophyll-a
concentrations than day of year, lake level, TDS, and average wind speed. The relationships
between these features and chlorophyll-a concentration at TMDL Station #1 (dam) in the training
data are graphically represented in Figure 5.

The lowest set of panels in the following matrix diagram are scatter plots of chlorophyll-a (Chl)
as a function of day of the year (Day), lake level below full pool (Level), TDS, and average
windspeed (Uw). Visually one notes that chlorophyll-a exhibits trends of increased
concentrations with increasing depth below full pool and increased TDS, although extremely
large variability in chlorophyll-a concentrations exists at any given value of lake level or TDS. The
final panel on the lower right side of the figure represents a frequency histogram, illustrating that
most chlorophyll-a values were around 5-10 pg/L (i.e., below the TMDL target of 14 ug/L), with
very few observations at this station >25 pg/L (Figure 5).
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Figure 5. Matrix diagram showing scatter plots between selected parameters at TMDL station #1
(dam).

Application of the random forest regressor (RFR) and gradient-boosted regressor (GBR) using
Day-Level-TDS-Windspeed as features yielded models that much more accurately reproduced
observed chlorophyll-a concentrations and captured more than 90% of the variance (Figure 6,
Table 5). Multiple linear regression using an expanded parameter set yielded a model that was
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only better than the multi-layer perceptron (MLP) model, which actually generated excess
variance.

Table 5. Mean absolute error between predicted and observed chlorophyll-a concentration and
variance captured by machine learning and multiple linear regression models (2009-2018 training
set).

Model (TMDL station #1) MAE (pg/L) Variance Captured
K-Nearest Neighbor (KNR) 3.4 0.52

Random Forest Regressor (RFR) 1.4 0.92
Gradient-Boosted Regressor (GBR) 1.0 0.96
Multi-Layer Perceptron (MLP) 14.8 -3.2

Multiple Linear Regression 3.3 0.43

The RFR and GBR models captured >90% of the variance in observed chlorophyll-a concentrations
without incorporation of nutrient data (using only Day-Level-TDS-Uw), and mean absolute error
(MAE) values were only about 30-40% that of the multiple linear regression model (Table 6).
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Figure 6. Scatter plots comparing predicted (x-axis) and observed (y-axis) chlorophyll-a
concentrations using a) k-nearest neighbor regressor (KNR), b) random forest regressor (RFR), c)
gradient-boosted regressor (GBR), and d) multi-layer perceptron (MLP) algorithms.

The RFR and GBR models had significant predictive power for 2019, capturing 58% and 73% of
the variance in observed chlorophyll-a (compared with only 36% for the multiple linear regression
model), although MAE values were much higher than the 2009-2018 training set. (For reference,
a temperature-nutrient model captured <10% of variance in observed chlorophyll-a,
underscoring the complex relationships governing algal productivity in the Lake.)

Table 6. Mean absolute error between predicted and observed chlorophyll-a concentrations and
variance captured by machine learning and multiple linear regression models (2019 validation
set).

Model (TMDL #1) MAE (ug/L) Variance Captured
Random Forest Regressor (RFR) 4.5 0.58
Gradient-Boosted Regressor (GBR) 5.9 0.73
Multiple Linear Regression 6.3 0.36
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B. Internal Recycling and Hypolimnetic Mass Balance

Internal nutrient recycling is recognized as an important part of the nutrient budget of the Lake
(Santa Ana Water Board, 2005). Ortho-phosphate-P (PO4-P), sometimes also referred to as
soluble reactive P (SRP), is released from bottom sediments via reductive dissolution of ferric
iron-bound phosphate phases under anoxic conditions and through microbially-mediated
dephosphorylation of organic matter. Similarly, NHas-N is released from bottom sediments by
deamination of organic matter. Under stratified conditions, POs-P and NH4-N accumulate in the
hypolimnion and their increase in concentrations allows calculation of in situ recycling rates.

Station #1 nearest the dam is the deepest of the four main sampling stations and is often
observed to exhibit some thermal stratification during the spring through early-mid summer. One
consequence of the development of thermal stratification is that nutrients released from
sediments accumulate in the bottom waters and their concentrations increase over time, with
NHa-N and PO4-P reaching, e.g., up to 0.8 mg/L and 0.2 mg/L in the summer of 2010 (Figure 7).
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Figure 7. Concentrations of PO4-P and NH4-N in bottom water samples at TMDL station #1 (dam).

The concentrations in bottom waters tracked quite closely the magnitude of stratification,
represented by AT (the difference in temperature between the 1 m and bottom depths) (e.g.,
Figure 8). That is, concentrations tended to increase with increasing AT, while mixing of the
water column (AT near 0°C) was associated with sharp reductions in dissolved nutrients due to
their mixing throughout the water column.
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Figure 8. Relationship between bottom water PO4-P concentrations and temperature difference between
1 m and bottom depths (AT or del T).

Stratification also results in widely-recognized loss of dissolved oxygen (DO), as aerobic bacteria
consume DO; with DO unable to be replenished through exchange with the upper well-aerated
mixed portion of the water column (epilimnion), oxygen demand quickly depletes DO in the
hypolimnion, and is restored when the water column mixes later in the summer (Figure 9).
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Figure 9. Relationship between bottom water DO concentrations and temperature difference
between 1 m and bottom depths (AT or del T).

The increases over time in NH4s-N and POs-P and loss of DO (Figures 7-9) during periods of
stratification (AT > 0.5 - 1°C) were used to calculate in situ internal recycling and areal
hypolimnetic oxygen deficit (AHOD) at TMDL station #1 (Table 7). Included in this table are results
from laboratory core-flux measurements in 2002-03 and following alum applications in 2004-06
and 2015 in which intact sediment cores were collected from the lake and incubated in the lab
at temperature and DO conditions present at the time of sampling. Good agreement was found
between 2002-03 laboratory and 2010-11 in situ PO4-P flux values, while lower in situ values were
found for NH4-N flux. In situ estimates of PO4-P flux preceding and following the 2015 alum
application were in good agreement with pre- and post-laboratory core-flux incubations. AHOD
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rates have not previously been measured in the Lake, so in situ calculations provide valuable new
information about this important process. Moreover, in situ AHOD values are consistent with the
trophic state of the lake, and were reduced following the 2015 alum treatment. It should also be
noted that similar POs-P and NHa-N flux rates were measured in lab core-flux incubations
following 2004 and 2015 alum treatments, indicating general reliability of alum treatments to
inhibit PO4-P release.

Table 7. Internal nutrient loading and areal hypolimnetic oxygen demand (AHOD) rates measured
in laboratory and estimated from in situ hypolimnetic mass balance approach.
Lab In Situ

Parameter 2002-03 2004-06 2015 2010-11 2015-17

(post-alum) | (post-alum) (post-alum)
PO4-P Flux (mg/m?/d) 13.0+2.8 33122 0.7+0.2 159+0.1 32+1.0
NH,-N Flux (mg/m?/d) 92.6+19.7 | 38.7+2.7 40.3+6.3 | 50.9+10.4 | 26.0+13.3
AHOD (g/m?/d) NA NA NA 0.46+0.04 | 0.31+£0.05

Summary

To augment the water quality summaries provided in the TMDL annual reports, additional
statistical and advanced machine learning analyses were conducted. Analyses focused on
chlorophyll-a as the key response variable. The ratio of total N to total P), often used to identify
nutrient limitation, confirm P-limitation principally in place regulating algal production.
Correlations developed between total P, total N, TIN and chlorophyll-a for each of the 4 TMDL
sampling stations (n=150 for each station) indicate relatively weak correlations with nutrient
concentrations, so it is clear that phytoplankton levels are a more complex function of conditions
in the lake. Multiple linear regression (MLR) using TN, TP, TIN, TDS and lake level yielded R2-values
of 0.31-0.55 depending upon TMDL sampling station.

Since significant portions of variance in observed chlorophyll-a concentrations remained
uncaptured using MLR, machine learning was also evaluated. Random forest and gradient-
boosted regressor algorithms applied to TMDL station #1 data using day of year, lake level, TDS
concentration and windspeed were able to capture most (0.92-0.96) of the observed variance in
chlorophyll-a for the 2009-2018 training set, notably without considering concentrations of total
N or total P. For comparison, MLR using this same set of independent variables captured 0.43 of
variance. The gradient-boosted regressor model also demonstrated strong forecasting power,
capturing 0.73 of variance in predicted chlorophyll-a concentrations of the 2019 data set
(compared with 0.36 for the equivalent MLR model). Machine learning was thus able to identify
relationships and develop regressor models that reproduce and forecast concentrations with
considerable accuracy.

Water column profile data were also used to quantify rates of internal nutrient recycling and
AHOD. Internal nutrient recycling rates have been measured on a limited number of dates since
2002 using the laboratory core-flux method, while AHOD rates have not previously been
measured at the lake. The in situ hypolimnetic mass balance approach using measured water
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column concentrations of ammonium as N (NHs-N) and orthophosphate as P (POs-P) yielded
recycling rates for 2010-2011 and 2015-2017 that were similar to previously measured values
confirming the importance of nutrient recycling in lake biogeochemistry and nutrient budgets,
and establishing the reliability of alum treatments in suppressing POs-P release. The analysis also

yielded in situ estimates of late spring-early summer AHOD rates at TMDL station #1 of
approximately 0.5 g/m?/d.
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lll. DEVELOPMENT OF 2-D HYDRODYNAMIC- WATER QUALITY MODEL FOR BIG
BEAR LAKE

Numerical modeling with process-based models is routinely used to simulate historical/baseline
and future conditions in lakes and reservoirs. Water quality models represent lake properties and
processes through mathematical equations that can vary widely in their complexity, from simple
0-D models such as BATHTUB that involves basic mass balance calculations combined with
empirical chlorophyll-a-nutrient responses (Walker, 1987), to highly complex 2-D models such as
CE-QUAL-W2 (Wells, 2020) and 3-D hydrodynamic water quality models such as AEM3D (Hodges
and Dallimore, 2014; Hipsey, 2014) that solve the Navier-Stokes equation and have highly
complex sets of mathematical equations describing ecological interactions and water quality.
Nonetheless, even with the most complex models, such models are inherently simplifications of
lake ecosystems. The complexity of the model developed and its parameterization is also
dependent upon the information available about the lake ecosystem. Big Bear Lake exhibits
significant horizontal and vertical gradients in water quality and hydrodynamics, indicating that
a 2-D laterally-averaged or 3-D representation of the lake is appropriate. Solution to the Navier-
Stokes equation in 3-D is computationally extremely demanding, so 3-D hydrodynamic-water
qguality models are generally limited to relatively short-term simulation periods, often just
months to a few years in duration, making calibration to and simulation of longer time periods
often impractical. A 2-D laterally-averaged hydrodynamic-water quality model often provides
sufficient resolution to capture longitudinal and vertical gradients in conditions, including local
effects of inflows and outflows, while allowing for multi-year calibration of complex
biogeochemical processes and simulations of decade-plus time scales.

A 2-D (longitudinal-vertical) hydrodynamic water quality model for Big Bear Lake was developed
using CE-QUAL-W?2 (Wells, 2018). The model was originally developed at the U.S. Army Corps of
Engineers Waterways Experiment Station, extensively refined over time, and has been used for
over 450 lakes and reservoirs, nearly 300 rivers, and numerous estuaries and other waterbodies
(Wells, 2018). The model quantifies heat and water budgets, 2-D hydrodynamics, and predicts
concentrations of nutrients, DO, chlorophyll-a, turbidity, and other parameters. The 2-D
(longitudinal-vertical) representation assumes the primary gradients in water column properties
and water quality are in the vertical and longitudinal directions, and well-mixed in the lateral
direction; model branches can be added for embayments that allow a quasi-3-D representation
of the lake. Advantages of CE-QUAL-W2 over the WASP model, which was used in early TMDL
work (RWQCB, 2005), include the better spatial representation of the lake, hydrodynamic and
water quality models are incorporated into a single model within CE-QUAL-W?2, and it allows for
multiple algal, macrophyte, and epiphyte species simulating their growth, respiration and
mortality, and corresponding influence on nutrient cycling and other processes. CE-QUAL-W2
was recommended to replace the use of WASP in the 2010 TMDL Action Plan (Big Bear Lake TMDL
Task Force, 2010).
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A. Approach

Development and application of the model requires extensive bathymetric, hydrologic,
meteorological, water quality, and other data. The model was developed focusing on the 2009-
2019 time period. This period was selected based upon a number of factors, including the wide
range of hydrologic and water quality conditions in the lake, and availability of extensive lake
monitoring and meteorological data, as well as some watershed monitoring data. The 2-D
laterally-averaged model grid was developed from the bathymetric survey data collected by
Fugro Pelagos Inc. (2006), including the original dam, which was represented as an internal weir
within the model. The model grid included 85 segments with 1 m vertical layers and 5 branches:
branch 1, with 58 segments representing the main Lake spanning Stanfield Marsh to the Dam;
and branches 2-5 representing Kidd Bay, Boulder Bay, Metcalf Bay and Grout Bay, respectively
(Figure 10). Good agreement was in place between model-derived and survey-derived elevation-
volume curves, with 0.36% difference in volumes at full pool (Figure 10). The model grid includes
Stanfield Marsh, which was not included in original WASP simulation, and allows simulation of
supplemental water through the marsh to the main lake.
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Figure 10. CE-QUAL-W2 model grid developed for Big Bear Lake. Inset depicts agreement between
model and measured volume-elevation relationships.

Hydrologic data defining inflows, outflows, and withdrawals were developed from annual Water
Master reports. The annual Water Master reports use measured outflows at the dam and water
withdrawals by Bear Mountain Ski Resort, evaporative losses estimated using the Blaney Criddle
equation, and measured lake surface elevations to derive monthly inflows to the lake. Hourly
meteorological conditions were taken from Big Bear Airport and CIMIS Station #199 located at
the golf course. Data included solar shortwave radiation (W/m?2), air temperature (°C), dewpoint
temperature (°C), windspeed (m/s), wind direction (°) and cloud cover (%). Cloud cover was
determined from sky cover conditions reported in METAR data for the airport. The model was
calibrated against measured lake level, in situ profiles of temperature and dissolved oxygen (DO),
and laboratory analyses of water samples collected at the lake.
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1. Initial calibration and simulations of lake level, temperature and TDS

The initial model calibration efforts focused on reproducing observed lake levels (water balance)
and water column temperatures (heat budget). Surface heat exchange was calculated term-by-
term (shortwave, longwave, evaporative, and convective heat flux) with ice cover algorithm and
fetch correction active. Vertical eddy viscosity was determined using the turbulent kinetic energy
(TKE) formulation, with the Chezy bottom friction solution. Default heat exchange and hydraulic
coefficients were generally used in simulations and are summarized in Appendix A.

Evaporation plays a dominant role in both water budget and heat budget calculations. As noted
above, the Watermaster uses the Blaney Criddle equation, which is a very simple relationship
that uses monthly average temperature and mean daily fraction of annual daylight hours (based
on site latitude), to estimate monthly average reference evapotranspiration rate (ETo) and
evaporation rate. In contrast, CE-QUAL-W?2 uses local windspeed and the vapor pressure gradient
between water surface (based on water surface temperature) and overlying atmosphere (based
on air temperature-relative humidity-dewpoint temperature) to determine evaporative heat and
water flux on a sub-hourly basis, similar to approaches described in Chapra (2008) and Martin
and McCutcheon (1999). The Blaney Criddle equation has been replaced in most applications by
more sophisticated models, such as that described above for evaporation from free water
surface, or the Penman-Montieth equation for reference ETo for estimated water demand for
crops. One consequence of the use of a more accurate approach to calculating evaporation from
the Lake is that inflows, which were calculated as residuals of water balance equation based upon
monthly evaporation from Blaney Criddle equation, were not consistent with the improved
evaporative flux rates in CE-QUAL-W2, resulting in over-estimates of water level (not shown).
Thus, consistent with the Water Master approach, inflows were calculated from water balance
with known lake levels, volumes and losses (with improved evaporative losses) using the CE-
QUAL-W?2 water balance utility. Also, as noted, the Blaney Criddle equation calculates monthly
average evaporative loss, so the Water Master reports present monthly average inflows. Since
weekly water surface elevation data was available, the water balance utility was able to provide
finer resolution to the computed inflow data (Figure 11a). Outflow and seasonal withdrawals by
the ski resort were used as reported in the Water Master Reports (Figure 11b). The severe storms
and runoff generated in early 2011 represented the only substantial outflows from the lake
beyond the in-stream flow requirements for Bear Creek downstream of the dam (Figure 11b).
For initial water balance and TDS simulations, the distributed tributary approach was used.
Allocations for specific creek discharges were used in water quality simulations and are described
in more detail below.
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Figure 11. Hydrologic temporal boundary conditions for model calibration (2009-2019): a) total
inflow and b) outflows due to withdrawals and dam outflow (from Water Master reports).

The outcome of the water balance calculations was an accurate prediction of lake level over the
2009-2019 calibration period (Figure 12). With the fitting of inflows, mean absolute error (MAE)
between predicted and observed lake surface elevation was 3.6 cm.
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Figure 12. Predicted and observed water surface elevations.

Agreement between predicted and observed water levels is only partial confirmation of the
suitability of the model for predicting water balance, since heat flux associated with evaporation
is also a key component of the heat budget of lakes (Martin and McCutcheon, 1999). That is,
water budgets and heat budgets are explicitly linked through the specific heat of vaporization of
water. This is especially important for Big Bear Lake, where evaporation represents the principal
mechanism for water loss from the lake (Santa Ana Water Board, 2005). The model quite
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accurately reproduced temperature profiles in the lake (Figure 13). (Additional profile calibration
figures are provided in Appendix B.)
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Figure 13. Model predicted and observed water column temperature profiles at station #1 (April
17 — August 6, 2009).

Mean absolute error (MAE) for temperature for profiles collected at the four TMDL sampling
stations ranged from 0.95 — 1.14 °C (145 profiles, with 858-1974 discrete temperature
measurements depending upon station) (Table 8).

Table 8. Mean absolute error for model predictions of water column temperatures at the four TMDL
sampling stations (145 profiles; 858-1974 discrete measurements in each profile).

#1 (Dam) #2 (Gilner Pt) #6 (Mid-lake) #9 (Stanfield)
MAE (°C) 1.14 0.99 0.95 1.02
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TDS concentrations were also simulated in the preliminary phase of model development and
calibration. TDS concentration (g/L) was calculated from in situ specific conductance (mS/cm) in
profile measurements with a proportionality constant of 0.65. Information about TDS
(conductivity) of inflowing water was available only for very limited points in time, generally
under low-moderate flow conditions. It was thus not feasible to develop comprehensive
discharge-TDS relationships from available data. As an alternative, a general form of the
discharge-TDS relation (inverse power law) developed from USGS gage #10260500 at Deep Creek
was fitted to the Big Bear watershed of the form:

TDS (mg/L) = 36*Q (m?3/s) 026 (1)

where Q represents the total flow to the lake derived from water budget calculations described
previously. The relationship yielded a MAE of 13.3 mg/L (relative error of 15.4%) when applied
to Metcalf and Summit Creek data.

Application of the TDS-flow equation to lake inflows, and simulation with CE-QUAL-W?2 captured
main features and trends in measured lake TDS (from conductivity) for 2009-19 (Figure 14). The
MAE between predicted and observed lake TDS concentrations was 11.9 mg/L (4.8% relative
error).

350

Date

Figure 14. Predicted and observed TDS concentrations.

With the model reasonably representing lake level, water column temperature and TDS
concentrations over the wide range of conditions present during 2009-2019, attention was then
turned to water quality, focusing on nutrient and chlorophyll-a concentrations.

2. Calibration to Water Quality Data for Big Bear Lake

Lakes are recognized as complex ecosystems influenced by complicated physical, chemical, and
biological properties, processes, and inter-relationships. Through the well-designed and high
guality lake monitoring program conducted in support of the TMDL at Big Bear Lake, an excellent
record of water column conditions and water quality is available with which to calibrate the CE-
QUAL-W2 model. Watershed sampling has also been incorporated into the monitoring program,
thus providing more extensive empirical information about nutrient and sediment contributions
to the lake that were not available in earlier work, which chiefly relied on HSPF simulations of
watershed runoff and loading to the lake.
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As thoroughly described in the TMDL staff report, loading of nutrients to Big Bear Lake is from (i)
external loading from point and nonpoint sources within the watershed, (ii) atmospheric
deposition, (ii) internal recycling from bottom sediments, and (iv) macrophyte growth,
senescence and death (Santa Ana Water Board, 2005). These processes were integral to the
development and application of the CE-QUAL-W2 model for the lake, and are discussed in some
detail below.

(i) External loading from the watershed

External loading (EL) (kg/d) from the watershed is the product of inflow rate Q; (m3/d) and
influent concentrations C; (kg/m?3) for each source i:

EL = Z?=1 Q; G (2)

Runoff rates from specific source areas were derived in previous modeling from HSPF simulations
(Figure 15) and linked to WASP model segmentation, which excluded Stanfield Marsh (Figure 16)
(Tetra Tech, 2004).

Figure 15. Contributing watershed areas to WASP segments developed from HSPF watershed
model (Tetra Tech, 2004).
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Figure 16. Model segmentation in previous WASP model simulations (Tetra Tech, 2004).

Total inflows, derived from water balance calculations described above, were allocated to regions
of the lake following the approach used in the original WASP model. Total inflows (Figure 11a)
were allocated to Boulder Bay, Metcalf Bay, Grout Bay and Rathbun Creek (Figure 17), based
upon median % flows from prior HSPF simulation results. One difference with the earlier HSPF-
WASP model approach is that the WASP model included flows to WASP segment 9 (Figure 16) as
a distinct input; the coarse level segmentation in WASP does not map onto the 2-D laterally
averaged grid of the CE-QUAL-W2 model, so distributed flow was used to represent both flows
to segment 9 and from additional non-point sources (e.g., WASP segments 8 and 4 on the north
side of the lake) (Figure 17). Distributed and Rathbun Creek flows in the CE-QUAL-W2 model
collectively comprised over 65% of the total inflows to the lake.
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Replenish
Big Bear
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Boulder Cr
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Figure 17. CE-QUAL-W2 model segmentation showing branch, tributary and distributed inflows.

Concentrations of nutrients within these different inflows over time were determined from
available watershed monitoring data, rather than HSPF simulations as done in the initial WASP
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model (More recent HSPF simulations have apparently been conducted, but results were
unavailable.) Median concentrations based upon available data are provided in Table 9, while
concentration ranges are presented in Table 10. A very limited set of measurements were
identified for Boulder Creek and Grout Creek based on sampling in 2010-2011 (n=7 and 12,
respectively). More extensive sampling was conducted for Knickerbocker, Rathbun, and Summit
Creeks over 2010-2011 and 2016-2019 (n=53, 28 and 27, respectively). Although complete
laboratory analyses on all samples were not always available. For example, laboratory
measurements of total Kjeldahl N (TKN), dissolved Kjeldahl N (DKN), total organic carbon (TOC)
and dissolved organic carbon (DOC) were only available for samples collected since 2016.

Table 9. Median concentrations (mg/L) of nutrients and organic C in creek water samples.

Creek TP o-P TN TKN DKN NH,-N | NO;-N TOC DOC
Boulder (n=7) 0.009 0.007 0.184 - - 0.011 0.022 - -
Grout (n=12) 0.024 0.015 0.282 - - 0.008 0.121 - -
Knickerbocker(n=53) 0.055 0.038 0.374 0.34 0.22 0.130 0.130 2.9 2.7
Rathbun (n=28) 0.055 0.038 0.786 0.46 0.36 0.419 0.419 5.1 4.9
Summit (n=27 0.069 0.021 0.530 0.52 0.25 0.180 0.180 6.0 3.6

Concentrations of total and dissolved forms of N and P varied widely, often by an order of
magnitude or more, within the sampling conducted at the creeks (Table 8).

Table 10. Range in concentrations (mg/L) of nutrients and organic C in creek water samples.

Creek TP 0-PO,-P TN NHs-N NO;-N
Boulder 0.005 - 0.017 0.005 - 0.009 0.130-1.103 0.007 - 0.040 0.002 - 0.042
Grout 0.010-0.037 0.010-0.026 0.083 -1.263 0.005 - 0.057 0.011-1.054
Knickerbocker 0.020-0.320 0.010-0.160 0.142-1.770 0.005 - 0.290 0.021-1.200
Rathbun 0.020-0.180 0.010-0.100 0.270-1.890 0.008 - 0.300 0.005 - 1.190
Summit 0.020-0.378 0.003 - 0.155 0.023 -1.300 0.007 - 0.220 0.003 - 0.602
Table 10 (contd). TOC and DOC values not reported for Boulder or Grout Creek.

Creek TKN DKN TOC DOC

Knickerbocker 0.12-1.20 0.012 - 0.67 1.3-12.0 1.4-8.8

Rathbun 0.077 - 1.40 0.21-0.77 29-7.7 26-7.1

Summit 0.10-0.95 0.00-0.78 2.8-75 2.2-7.0

Water quality in runoff can vary strongly depending upon characteristics of the basin, including
land use, land cover, amount of impervious surfaces and other factors, and are reflected in the
higher concentrations of nutrients in Knickerbocker, Rathbun, and Summit Creeks compared with
Boulder and Grout Creeks (Tables 9, 10). The nature and intensity of storms (rain, snow, rain-on-
snow), meteorological, and antecedent watershed conditions influence discharge and also
influence water quality, contributing to the wide range in concentrations observed at the creeks
(Table 10). Since a very limited number of point estimates of flow were available, it was not
feasible to develop reach-specific discharge-water quality relationships, but total flows to the
lake were known from water balance considerations. Measured nutrient concentration were
statistically evaluated for possible correlations with total flow rates (Table 11). Sample sizes
varied by creek, with only 7 and 12 samples collected from Boulder Creek and Grout Creek,
respectively, while Knickerbocker, Rathbun, and Summit Creeks were sampled 53, 28 and 27
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times, respectively. Weak correlations with total flow were observed for most variables, although
total flow accounted for a meaningful fraction of the total variance in NOs-N concentrations (up
to R-value of 0.62, or R? of 0.38, representing 38% of observed variance in NOs-N concentration
for Rathbun Creek). Nonetheless, regressions even for NOs-N had modest predictive power
(Table 11, Figure 18). Assumptions about inflows and influent concentrations were necessitated
by the limited amount of data and thus represent a significant source of uncertainty in model

predictions.

Table 11. Correlation coefficients between flow and constituent concentrations.

Creek TP o-P TN TKN DKN NHz-N NOs-N TOC DOC
Boulder 0.41 0.31 -0.13 - - 0.29 - - -
Grout 0.52 0.61 0.52 - - 0.42 0.48 - -
Knickerbocker 0.00 0.06 -0.03 0.01 0.00 -0.14 0.19 0.13 0.34
Rathbun -0.21 -0.20 0.28 0.04 0.38 -0.12 0.62 0.43 0.53
Summit -0.05 0.04 0.08 0.21 0.66 -0.02 0.52 0.18 0.38
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Figure 18. Plots and regression lines between NO3-N concentrations and total (lakewide) flow for
a) Grout Creek, b) Knickerbocker Creek, c) Rathbun Creek, and d) Summit Creek.

Measured nitrogen and phosphorus concentrations were used when available and assumed to
represent influent concentrations for the entire month in which the measurements were made;
for time periods when measured values were not available, median values were used, except as
follows: NOs-N (all creeks except Boulder) and POs-P (Grout and Knickerbocker only), when
concentrations were estimated from regressions with total flow for that date. The incorporation
of measured, median, and regression-based influent concentrations into model input time-series
is illustrated for Rathbun Creek (Figure 19).
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Figure 19. Modeled input nutrient concentrations in Rathbun Creek: a) PO4-P and NH4-N
illustrating use of measured values when available and median values when not, and b) NO3-N
concentrations derived from regression with total flow rate.

Particulate forms of N, P, and C were calculated by difference between total and dissolved forms.
Following White et al. (2010) and Wetzel (1984), organic matter was further partitioned into
labile and refractory forms (approximately 25 and 75%, respectively).

(i) Atmospheric deposition

In addition to external loading from the watershed, atmospheric deposition is also an important
source of N and P to Big Bear Lake. Based upon available studies by Mark Fenn and others in the
San Bernardino Mountains, direct deposition of N onto the lake (assumed for modeling purposes
to be equimolar NHs and NOs) was estimated to be approximately 10 kg/ha/yr, while direct
deposition of total P was assumed to be 1/20™ that of N, or 0.5 kg/ha/yr (Santa Ana Water Board,
2005). The CE-QUAL-W2 model does not simulate transformations and release of P bound to
inorganic particles, so it was assumed that 40% of the total P (chiefly as fine inorganic dust
particles) was in a bioavailable form and deposited as PO4-P.

(i) Internal recycling from bottom sediments

Release from bottom sediments through mineralization of organic matter and reductive
dissolution of ferric oxyhydroxides was simulated in CE-QUAL-W2 using the dynamic 1%t-order
sediment decay model combined with the 0-order SOD model. The 1%t-order sediment model
uses a sediment compartment to accumulate organic sediments as a result of settling of algae
and particulate organic matter, and allow their decay, releasing NH4-N and PO4-P back to the
water column (Figure 20).
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Figure 20. Schematic of 1st-order sediment subroutine in CE-QUAL-W2.

As a 1%-order process, the greater the amount of organic matter settling to the sediment
compartment results in greater amounts of organic matter decayed, and N and P mineralized and
released back to water column (i.e., recycled). Simulation values are provided in Table 12.

Table 12. 1*t-order sediment model parameter values used in simulations. Default W2 values from Wells (2019).
Parameter Default Value Description

SEDCI 0 4.4 Initial reactive sediment concentration (g/m?3)

SEDS 0.1 0.08 Sediment settling rate (m/d)

SEDK 0.1 0.1 Sediment decay rate (d%)

FSOD 1 0.23 Fraction of 0-order SOD rate used

FSED 1 1 Fraction of 1%*-order sediment concentration used

SEDBR 0.01 0.01 Sediment burial rate (d!)

The 1°t-order model simulates aerobic decomposition reactions, so sediment oxygen demand is
also dynamically calculated based upon amount and type of organic matter and temperature,
and depletion of DO in turn reduces rates of organic matter mineralization and deamination-
dephosphorylation reactions. The 1%t-order sediment model thus doesn’t simulate nutrient
release under anaerobic conditions, although, anaerobic decomposition and reductive
dissolution reactions can be important processes within nutrient cycling. As a result, the 0-order
SOD model (Figure 21) was used to simulate N and P nutrient release during anaerobic conditions.
Maximum values for SOD were varied from 0.1 for shallow low organic matter sediments to 1.0
g/m?/d at TMDL station #1 and 1.2 g/m?/d for deepest high organic sediments adjacent to the
dam; rates were assumed to vary linearly with temperature between 4 and 30°C, corresponding
to a maximum summer 0-order SOD rate of about 0.6 g/m?/d at TMDL station #1.

Phosphate

anoxic

E

Figure 21. Schematic of Oth-order sediment oxygen demand subroutine in CE-QUAL-W2.
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(iv) Macrophyte growth, senescence, and death

Macrophytes are an important component of Big Bear Lake’s ecosystem, providing habitat for
fish, zooplankton, larval aquatic insects, a variety of benthic animals, and epiphytic periphyton.
Aguatic vegetation surveys have periodically been conducted, with coontail, common
waterweed, and Eurasian watermilfoil often comprising much of the total macrophyte biomass.
Macrophyte growth, senescence, and death are also important features of the nutrient cycle of
the lake. Harvesting and herbicide applications have helped control macrophyte growth, with
harvesting also serving as strategy to export nutrients from the lake. CE-QUAL-W?2 includes
macrophyte subroutines that simulate plant life cycles and their effect on hydrodynamics,
nutrients, light, and other factors.

Since detailed information about the species composition, density, and distribution of
macrophytes over the 2009-2019 timeframe was not available, a composite macrophyte group
was incorporated into the model. CE-QUAL-W2 modeling conducted by the USGS (2013) for the
Klamath River upstream of Keno Dam, Oregon served as the basis for macrophyte submodel
parameterization (Table 13). The composite macrophyte extracted nutrients from the water
column, as coontail and to a slightly lesser extent milfoil do, and from bottom sediments, as
typical rooted aquatic vascular plants do.

Table 13. Macrophyte model parameter values used in simulations.

Parameter USGS? Value Description

MG 0.34 0.3 Maximum macrophyte growth rate (d!)

MR 0.09 0.09 Maximum macrophyte respiration rate (d!)

MM 0.06 0.06 Maximum macrophyte mortality rate (d?)

MSAT 5 10 Light saturation intensity at max photosynthesis rate (W/m?)
MPOM 0.7 0.7 Fraction of macrophyte biomass converted to POM upon death
LRPMAC 0.2 0.2 Fraction of POM that becomes labile POM

PSED 0.4 0.27 Fraction of P uptake from sediments

NSED 0.4 0.27 Fraction of N uptake from sediments

MBMP 40 40 Threshold concentration when growth to next layer (g/m3)
MMAX 108 1000 Maximum macrophyte concentration (g/m3) (W2 default = 500 g/m?3)
CDDRAG 0 1 Macrophyte drag coefficient

MT1 14 14 Lower temperature for rising growth rate function (°C)

MT2 24 24 Upper temperature for rising growth rate function (°C)

MP 0.004 0.005 Stoichiometric ratio between P and biomass (g/g)

MN 0.054 0.05 Stoichiometric ratio between N and biomass (g/g)

MC 0.51 0.5 Stoichiometric ratio between C and biomass (g/g)

9composite macrophyte based on average of values for Coontail and Common Waterweed. USGS (2013).

v. Epiphyton dynamics

A vast majority of algal species can colonize surfaces, including macrophytes, and can approach
or exceed primary production of macrophytes (e.g., Jones, 1984). Given the relatively shallow
depths in the embayments and eastern end of the lake and relatively high water clarity much of
the year, epiphyton were also included in the model. Epiphyton are subject to the same
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environmental factors and processes as phytoplankton with the exception of settling loss from
the water column (Table 14).

Table 14. Epiphyton model parameter values used in simulations. Default W2 values from Wells (2019).
Parameter Default Value Description

EG 2 2 Maximum epiphyton growth rate (d?)

ER 0.04 0.045 Maximum epiphyton respiration rate (d!)

EE 0.04 0.045 Maximum epiphyton excretion rate (d!)

EM 0.1 0.1 Maximum epiphyton mortality rate (d%)

EB 0.001 0.001 Epiphyton burial rate (d)

EHSP 0.003 0.003 Epiphyton half-saturation for P-limited growth (g/m?)

EHSN 0.014 0.014 Epiphyton half-saturation for N-limited growth (g/m3)

EHSSI 0 0 Epiphyton half-saturation for Si-limited growth (g/m?3)

ESAT 75 75 Light saturation intensity at max photosynthesis rate (W/m?)
EHS 35 82 Biomass limitation factor (g/m?)

ENEQN 2 2 Ammonia preference factor equation (1 or 2)

ENPR 0.001 0.001 N-half saturation preference constant (g/m?3)

EP 0.005 0.003 Stoichiometric ratio between P and biomass (g/g)

EN 0.08 0.082 Stoichiometric ratio between N and biomass (g/g)

EC 0.45 0.45 Stoichiometric ratio between C and biomass (g/g)

vi. Phytoplankton dynamics

With information about external nutrient loading from the watershed, atmospheric deposition,
internal nutrient recycling, and role of macrophytes and epiphyton, attention was then turned to
parameterization of the model to reproduce seasonal and interannual phytoplankton dynamics
as expressed through trends in chlorophyll-a. Algal levels are governed by the availability of
nutrients and light, and regulated by a complex set of processes, including respiration, settling,
grazing, and mortality (Figure 22):
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Figure 22. Schematic of phytoplankton subroutine in CE-QUAL-W2.
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No specific genus or species was simulated and parameter values at or near CE-QUAL-W?2 default
values were used (Table 15). Two phytoplankton groups were simulated, with algal group #2

capable of Ny-fixation.

Table 15. Phytoplankton model parameter values used in simulations. Default W2 values from Wells (2019).
Parameter Default | Algae1 | Algae2 | Description

AG 2 2 1.7 Maximum algal growth rate (d?)

AR 0.04 0.04 0.05 Maximum algal respiration rate (d!)

AE 0.04 0.04 0.05 Maximum algal excretion rate (d!)

AM 0.1 0.1 0.1 Maximum algal mortality rate (d})

AS 0.1 0.1 0.1 Algal settling rate (d%)

AHSP 0.003 0.003 0.005 Algal half-saturation for P-limited growth (g/m?3)

AHSN 0.014 0.03 0 Algal half-saturation for N-limited growth (g/m?3)

AHSSI 0 0 0 Algal half-saturation for Si-limited growth (g/m?)

ASAT 100 90 100 Light saturation intensity at max photosynthesis (W/m?)
ALPOM 0.8 0.8 0.8 Fraction of algae lost by mortality to POM

ANEQN 2 1 1 Ammonia preference factor equation (1 or 2)

ANPR 0.001 0.001 0.001 N-half saturation preference constant (g/m?3)

AP 0.005 0.003 0.0031 | Stoichiometric ratio between P and biomass (g/g)

AN 0.08 0.09 0.09 Stoichiometric ratio between N and biomass (g/g)

AEC 0.45 0.45 0.45 Stoichiometric ratio between C and biomass (g/g)

3. Model Calibration Results

As previously noted, water quality in Big Bear Lake varied widely over 2009-2019 (Table 1). The
model reproduced seasonal and inter-annual variations in chlorophyll-a concentrations
reasonably well, including increased concentrations in the latter half of the 2009-2019 study
period associated with lower lake levels (Figure 23).
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Figure 23. Predicted (line) and observed (circles) chlorophyll-a concentrations (ug/L) over 2009-
2019 calibration period for TMDL sampling stations: a) #1 (dam), b) #2 (Gilner Point), c) #6 (Mid-
lake), and d) #9 (Stanfield). JDAY represents simulation day (elapsed Julian day) since 1/1/20089.

The model also reproduced central tendencies present in measured TP concentrations, including
seasonal variations and trends of increased concentrations in the latter half of the 2009-2019
study period, but predicted seasonal variations that were dampened relative to reported data
(Figure 24). In particular, the model over-predicted total P around day 2300-2600 which
corresponds to the alum application in 2015. CE-QUAL-W?2 doesn’t have subroutines specifically
simulating an alum application, and after some effort, it was deemed not readily feasible to
accurately simulate the flocculation, sorption, and settling of alum and sorbed P and N within CE-
QUAL-W?2. Some limitations to the macrophyte submodel were also identified (Appendix C).
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Figure 25. Predicted (line) and observed (circles) total N (TN) concentrations (mg/L) over 2009-
2019 calibration period for TMDL sampling stations: a) #1 (dam), b) #2 (Gilner Point), c) #6 (Mid-
lake) and d) #9 (Stanfield). JDAY represents simulation day (elapsed Julian day) since 1/1/20089.

As evident in Figures 23-25, very wide swings in reported total nutrient and chlorophyll-a
concentrations were sometimes present, with sample concentrations occasionally up to 3-5
times higher than samples collected immediately prior to or immediately thereafter (e.g., Figure
24, TP concentration of 0.12 mg/L around day 1700 for TMDL station #1). While analytical error
is present in all measured values, a Grubbs outlier test was used to identify outliers at p<0.01
prior to calculation of model error statistics. A total of 7/424 outliers were statistically identified
for chlorophyll-a, 5/600 for total P, 2/600 for total N and 6/600 for total inorganic N. Outliers
removed due to analytical, sample handling, or other errors thus constituted only 0.33-1.6% of
total reported values. Even with removal of outliers at p<0.01, it nonetheless bears noting that
model calibration errors have field and laboratory errors imbedded within them, as well as from
other factors (Harmel et al., 2006). Model error statistics, including mean error, mean absolute
error, and root mean square error, are summarized in Table 16.

Table 16. Model error results for nutrients and chlorophyll-a.

Property N Range ME MAE RMSE RRMSE (%)?
Chlorophyll-a (ug/L) 417 0.5-43.2 -1.3 7.9 10.3 24.0
Total P (mg/l) 595 0.005-0.180 -0.010 0.022 0.031 17.7
Total N (mg/L) 598 0.126 - 2.415 -0.148 0.310 0.413 18.0
Total Inorganic N (mg/L) 594 0.007 - 0.319 -0.049 0.050 0.092 29.5

3=(RMSE/Range)*100

Dissolved oxygen concentrations are influenced by, and also often regulate, the biogeochemical
processes operating in the lake. It was previously shown that the model adequately reproduced
water column temperatures (Figure 13, Table 8); the model was also generally successful in
reproducing measured DO concentrations (e.g., Figure 26, Table 17). (Additional profiles
provided in Appendix D). While the lake was often relatively well-mixed vertically, low DO
concentrations above the sediments were frequently present as a result of aerobic
decomposition and respiration reactions.
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Figure 26. Example dissolved oxygen profiles at TMDL station #2 highlighting agreement between
predicted and measured concentrations and periodic loss of DO in lower water column.

Table 17. Mean absolute error for model predictions of water column DO concentrations at the four
TMDL sampling stations (145 profiles; 858-1974 discrete measurements in each profile).

#1 (Dam) #2 (Gilner Pt) #6 (Mid-lake) #9 (Stanfield)
MAE (mg/L) 1.40 1.25 1.16 1.02

Summary

A 2-D (longitudinal-vertical) hydrodynamic -water quality model for Big Bear Lake was developed
using CE-QUAL-W?2. The 2-D laterally-averaged model grid was developed from the bathymetric
survey data collected by Fugro Pelagos Inc. (2006). Hydrologic data defining inflows, outflows,
and withdrawals were developed from annual Big Bear Water Master reports. Hourly
meteorological conditions were taken from Big Bear Airport and California Irrigation
Management Information System (CIMIS) Station #199 located at the golf course. Data included
solar shortwave radiation, air temperature, dewpoint temperature, windspeed, wind direction
and cloud cover. Cloud cover was determined from sky cover conditions reported in METAR data
for the airport. The model was calibrated against measured lake level, in situ profiles of
temperature and DO, and laboratory analyses of water samples collected at the lake for 2009-
2019. The model was first developed and calibrated for lake level, water column temperature
profiles and TDS, where generally very good agreement was achieved (mean absolute errors of
3.6 cm, 0.79-0.89 °C, and 11.9 mg/L, respectively). Following this, model calibration to water
guality data was conducted. The model included external nutrient loading from the watershed,
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atmospheric deposition, internal nutrient recycling, and nutrient uptake and release associated
with macrophyte and epiphyton growth, senescence and death. Two algal groups were
simulated, included one representing cyanobacteria capable of N,-fixation. The 15t-order dynamic
sediment model was combined with the 0"-order SOD model to simulate nutrient recycling and
DO uptake in the surficial bottom sediments. Relative root mean square error was 17.7% for
total P, 18.0% for total N, 29.5% for TIN, and 24.0 % for chlorophyll-a. Mean absolute errors for
DO ranged from 1.02 — 1.40 mg/L for the 4 TMDL sampling stations.
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IV. APPLICATION OF MODEL TO EVALUATE CONDITIONS WITH REPLENISH BIG
BEAR PROJECT

With some confidence that the model is able to reproduce trends in water quality over a wide
range of conditions, the model was used to evaluate changes in lake level and water quality under
selected Replenish Big Bear project treatment scenarios. For these simulations, 1,920 af of
BBARWA WWTP effluent was delivered annually through Stanfield Marsh and subsequently to
the Lake. Three progressive levels of treatment assuming advanced nutrient removal and reverse
osmosis (RO) technologies were evaluated (Treatment Alternatives):

(i) Alternative 1: TIN & TP Removal
(ii) Alternative 2: 70% RO (70% RO + 30% TIN & TP Removal)
(iii) Alternative 3: 100% RO

The composition of the supplemental water used in simulations varied quite substantially
depending upon level of treatment (Table 18).

Table 18. Water quality of supplemental water used in model simulations (WSC, 2020b).
Constituent (mg/L) Alternative 1 Alternative 2 Alternative 3
TDS 450 150 50
NOs-N 0.6 0.2 0.05
NHs-N 0.2 0.1 0.05
PO,-P 0.25 0.06 0.02
Dissolved Organic N 1.33 0.76 0.5
Dissolved Organic P 0.24 0.04 0.01
Particulate Organic N 0.07 0.04 0.00
Particulate Organic P 0.01 0.002 0.00

These three Treatment Alternatives, with varying concentrations of TDS, phosphorus, and
nitrogen (Table 18), and a flow rate of 1,920 af/yr were simulated to evaluate effects of
supplementation on lake levels and concentrations of TDS, nutrients and chlorophyll-a
concentrations for comparisons with baseline (2009-2019) conditions. This analysis thus allows
one to compare how different Replenish Big Bear Treatment Alternatives would have altered lake
conditions over the past decade, which included extreme variations in lake level and water
quality.

A. Lake Level

A simple water balance calculation indicates that 1,920 af/yr of water added to Big Bear Lake
would add approximately 0.2 m/yr to lake level. This level of supplementation represents about
a 20% increase in average total annual inflow on a calendar year basis, with substantially larger
relative contributions during periods of drought (e.g., nearly doubling the very low inflow shown
in Fig. 11a during 2013). Simulations confirm that supplemental water would have increased lake
level substantially over the natural 2009-2019 period (Baseline scenario), up to 1.7 m by late 2018
relative to no project (Figure 27).
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Figure 27. Predicted lake surface elevations over 2009-2019: baseline and with project.

B. Lake Area

The supplemental water also translates to increased lake surface area (Figure 28) that is a
function of elevation-volume-area relationships for the Lake basin (Figure 9). Benefits of
increased Lake area are especially evident during periods of drought, when Lake shoreline has
substantially receded, limiting recreational and homeowner access, and resulting in extensive
loss of the littoral community. For example, supplementation with project water would have
increased lake area by about 300 acres, from less than 1,900 acres in 2018 to nearly 2,200 acres
(Fig. 28). Moreover, the benefits of supplementation to Lake level and Lake surface area in terms
of recreational access, aesthetics, ecological habitat, etc. accrue over time, especially evident
during drought, until large inflows restore lake level and reset hydrologic conditions in the Lake.
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Figure 28. Predicted lake surface area over 2009-2019: baseline and with project.
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C. TDS

Addition of 1,920 AFY of Alternative 1 effluent with a TDS of 450 mg/L, predictably increased TDS
relative to the Baseline scenario, while Alternative 2 effluent yielded predicted TDS
concentrations similar to those present in 2009-2019, and Alternative 3 effluent lowered TDS
levels below the Baseline scenario (Figure 29; Table 19).
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Figure 29. Predicted TDS concentrations over 2009-2019: baseline and with project.
Predicted TDS for the Baseline scenario exceeded the WQO of 175 mg/| (dashed line) 97.6% of

the time over 2009-2019, a frequency equivalent to that of the Alternative 2 treatment scenario,
and greater than that with Alternative 3 treatment scenario (Table 19).

Table 19. Summary of TDS concentrations for 2009-2019 under natural conditions and with project.
Scenario Average TDS (mg/L) Range TDS (mg/L) ng;)qi);c:;dgz;:e
Baseline 251 172-362 97.6
Alternative 1 300 187-455 100.0
Alternative 2 244 171-329 97.6
Alternative 3 226 166-287 93.3

D. Nutrients and Chlorophyll-a

Nutrients entering the lake add to the inventory of nutrients already present, which are subject
to a wide array of biogeochemical processes. To help put nutrients derived from supplemental
water of differing levels of treatment into context, it is useful to consider their composition and
loading relative to watershed sources. Median watershed concentrations and concentrations in
Alternative 1-3 effluents are provided in Table 20. Alternative 1 effluent substantially exceeds
median watershed concentrations for virtually all nutrients, while addition of RO in Alternatives
2 and 3 lowers concentrations, often to levels comparable to or in some cases below median
watershed levels.
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Table 20. Comparison of nutrient concentrations in watershed runoff and supplemental water with the three
Treatment Alternatives.
Median Watershed Concentrations (mg/L) Nutrient Concentrations (mg/L)
Variable Boulder Cr | Grout Cr | Knickerb Cr |Rathbun Cr| SummitCr| Alt1 Alt 2 Alt 3
NO3-N 0.05 0.183 0.13 0.419 0.19 0.6 0.2 0.05
NHs-N 0.011 0.01 0.015 0.015 0.015 0.2 0.1 0.05
PO;-P 0.007 0.015 0.038 0.038 0.021 0.25 0.06 0.02
Total N 0.184 0.378 0.312 0.716 0.481 2.2 1.1 0.6
Total P 0.009 0.023 0.055 0.055 0.075 0.5 0.1 0.03
TN/TP 20.4 16.4 5.7 13.0 6.4 4.4 11 20

Normalizing project

concentrations as ratios to median watershed concentrations allows

comparison of relative enrichment factors for supplemental water (concentration basis) (Table

21):
Table 21. Concentration enrichment factors (supplemental/watershed).
Concentration Enrichment Factor
Variable Alternative 1 Alternative 2 Alternative 3
NOs-N 3.3 1.1 0.3
NHs-N 13.3 6.7 3.3
PO4-P 11.9 1.6 0.5
Total N 5.8 2.3 0.8
Total P 9.1 1.8 0.4

One thus recognizes that Alternative 1 (TIN & TP Removal) effluent represents about 6-times and
9-times greater concentrations of TN and TP, respectively, compared with the watershed, while
Alternative 2 (70% RO) is on the order of about 1-2 times higher concentrations, and Alternative
3(100% RO) is significantly lower than typical concentrations of most forms of nutrients delivered
from the watershed (Table 21). Importantly, Alternative 1 effluent is not only much higher in
nutrient concentrations, it also has a very low TN:TP ratio (Table 20), that could potentially favor
N,-fixing blue-green algae.

Simulations demonstrated that water quality in the Lake is broadly similar between the Baseline
scenario and the Alternative 2 and 3 treatment scenarios, but is significantly degraded with
Alternative 1 effluent, with marked predicted increases in TP, TN, and chlorophyll-a
concentrations (Figure 30).
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Figure 30. Predicted concentrations of a) total P, b) total N, and c) chlorophyll-a at TMDL station
#2 (photic zone).

Supplementation with Alternative 1 effluent also significantly increased littoral plant production,
often doubling peak values relative to that predicted under the Baseline scenario and with
treatment alternatives 2 and 3 (Figure 31).
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Figure 31. Predicted plant biomass at TMDL station #2 (photic zone). Legend shown in Fig. 30a.

Average concentrations at TMDL station #2 (Gilner Point) for the 11-yr simulation period highlight
substantial predicted increases in total P, PO4-P, and total N resulting from supplementation with
Alternative 1 effluent (Table 20). The large increase in P concentrations also yielded a substantial
increase in predicted average chlorophyll-a concentration (30.5 vs 9.3 pg/L). Supplementation
with Alternative 1 effluent also increased TIN concentrations compared with the Baseline
scenario and increased (non-phytoplankton) plant production. Supplementation with Alternative
2 effluent yielded predicted average water quality quite similar to the Baseline scenario, while
supplementation with Alternative 3 effluent was predicted to improve average water quality
somewhat (Table 22).

Table 22. Average concentrations of nutrients and chlorophyll-a for 2009-2019 period under the Baseline scenario
and with supplementation with water from the three Treatment Alternatives.

Total N Total P Chla PO,-P TIN Plants
Scenario (mg/L) (mg/L) (mg/L) (pg/L) (mg/L) (8/m?)
Baseline 0.948 0.037 9.3 3.5 0.049 106.9
Alternative 1 1.511 0.063 30.5 7.8 0.120 126.3
Alternative 2 0.979 0.038 10.9 3.6 0.047 110.2
Alternative 3 0.894 0.035 7.1 3.3 0.046 103.1

Supplementation of treated effluent from the BBARWA WWTP is thus predicted to yield different
water quality in Big Bear Lake depending upon effluent water quality. Supplementation with
Alternative 1 effluent is predicted to substantially increase lake total P and POs-P concentrations,
which may also increase N»-fixing blue-green algae, as well as increase epiphyte and macrophyte
production. Supplementation with Alternative 2 effluent is predicted to yield water quality
conditions similar to natural conditions, while providing increased lake volume, lake surface area,
and additional (non-planktonic) plant biomass. Further treatment of effluent in Alternative 3 was

predicted to slightly improve water quality compared with that predicted for the 2009-2019
Baseline scenario.

Cumulative distribution functions for basin-wide volume-averaged concentrations of TP and TN
highlight the substantial increase in nutrients that would result from the addition of Alternative
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1 effluent, while also demonstrating that Alternative 2 effluent is predicted to yield nutrient
levels similar to predicted 2009-2019 levels, while supplementation with Alternative 3 effluent is
predicted to yield slightly improved (lower) concentrations (Figure 32).
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Figure 32. Cumulative distribution functions for predicted baseline and supplementation scenarios
of volume-weighted concentrations of a) total P and b) total N.

Summary

Supplementation of natural flows with 1,920 af/yr of Replenish Big Bear water was predicted to
add about 0.2 m annually to the lake relative to levels observed in 2009-2019 (baseline), and
which accrued over time such that the lake was predicted to be 1.7 m higher in late 2018
compared to the level present at that time. Supplementation also increased lake volume and
surface area, with lake area about 300 acres (16%) larger in late 2018 compared with actual area
(approximately 2200 acres vs 1900 acres, respectively). Addition of 1,920 af/yr of Alternative 1
water significantly increased TDS levels in the lake, increasing average predicted TDS from 251
mg/L for the baseline (natural) condition for 2009-2019 to 300 mg/L, while Alternatives 2 and 3
were predicted to vyield slightly lower average TDS concentrations of 244 and 226 mg/L,
respectively. Exceedance of the TDS water quality objective of 175 mg/L was predicted to occur
97.6% of the time for both the baseline condition and for Alternative 2, while exceedance
frequency increased to 100% for Alternative 1 and was reduced to 93.3% for Alternative 3.

Nutrient concentrations in the Replenish Big Bear water varied markedly with treatment, with
total N and total P concentrations in Alternative 1 being about 6-9x higher than median
watershed concentrations, while concentrations in Alternative 2 were projected to be 1.8-2.3x
larger and Alternative 3 being about 0.4-0.8x that of median watershed values. The increased
nutrient loading from Alternative 1 had a strongly detrimental effect on water quality, increasing
average concentrations over 2009-2019 baseline of total N by about 50%, total P by 70%, and
chlorophyll-a by 300%. In comparison, further treatment of effluent yielded average
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concentrations comparable to (Alternative 2) or slightly improved (Alternative 3) relative to the
baseline (natural no-project) condition.
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V. PREDICTED LONG-TERM FUTURE CONDITIONS WITH REPLENISH BIG BEAR
PROJECT

Simulations were extended from the reference period (2009-2019) to include 30 additional years,
for a total of 41 simulation years that yielded potential trajectories for water level, area, TDS, and
nutrients out to the beginning of 2050. As previously noted, the model requires extensive data
for meteorological conditions (air temperature, dewpoint temperature, wind speed, wind
direction, cloud cover, and solar radiation), as well as water inflows, outflows, and withdrawals.
While hourly weather forecasts are available 7-10 days in advance from the National Weather
Service (NWS) and 5-10 day flow forecasts are available for limited gaged stations from the NWS
River Forecast Centers, we obviously do not know a priori these detailed meteorological and
hydrological conditions for the next 30 years. Similarly, while downscaled global climate models
provide some projections about trends in air temperature and precipitation, they do not provide
information with sufficient resolution to allow direct use in our simulations.

Given these constraints, existing meteorological and flow data for 2009-2019 were used as the
basis for forecasts. (An effort was made to expand the meteorological record to include
additional years, but available weather data for the Big Bear Airport only go back to April 2007,
thus providing only one additional full year of record, so existing data were used.) The 2009-2019
period included record or near record air temperatures and intervals of both extreme drought
and very high precipitation/runoff that captured much of the anticipated inter-annual variability
in meteorology and hydrology (e.g., Table 23). For example, average precipitation over 2009-
2019 period was not statistically significantly different than that of the past 43 years (e.g.,
31.7+15.6 vs 34.8+14.7 in/yr at Bear Valley Dam). Precipitation was better described as log-
normally distributed; however, with geometric mean values very similar to median values, and
both being slightly lower (reflecting increased prevalence of drought) but well-captured in the
2009-2019 dataset. Perhaps more importantly, minimum and maximum values for the 2009-2019
period were also similar to the larger 1977-2019 dataset (e.g., the highest annual precipitation at
the Big Bear Community Services District (BBCCSD) was recorded in 2010, within the 2009-2019
record).

Table 23. Annual precipitation (calendar year) recorded at Bear Valley Dam and BBCCSD. (Water Master,
2019).
Precipitation (in/yr) Bear Valley Dam BBCCSD

1977-2019 2009-2019 1977-2019 2009-2019
Average 34.8 31.7 14.9 17.5
Geometric Mean 31.6 290.1 133 16.3
Median 31.8 27.8 14.1 14.8
Minimum 13.2 14.4 3.8 8.2
Maximum 73.8 64.1 33.2 33.2

Assuming that 2009-2019 is broadly representative of likely future meteorological and hydrologic
conditions, Monte Carlo techniques were used to randomly select 100 different 30-year annual
records from this set of data. Thus, any given future year was assumed to essentially have a 1-in-
11 chance of looking like any one of the years from the 2009-2019 period in terms of
meteorological conditions, inflows, withdrawals, and releases for downstream flow
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requirements. Impacts of climate change were considered; air temperature increases would
increase evaporation losses from lake, but also likely yield more rain and rain-on-snow events
that would increase runoff and inflows to lake. Without detailed watershed modeling, it is not
possible to resolve these conflicting impacts on the water budget for the lake, so for the purposes
of this analysis, they were assumed to cancel out. The Monte Carlo analysis yielded 30-year
average flow rates that ranged from 6,891 to 15,115 af/yr (Figure 33). Individual year flow rates
varied more widely, ranging from 1,961 — 27,579 af/yr (not shown).
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Figure 33. Thirty year average flow rates for 100 random datasets.

From this dataset (Figure 33), three hydrologic scenarios were selected for further analysis
corresponding to the 5™-percentile, 50™-percentile (median), and 95™-percentile 30-yr average
flow rates. The 5"-percentile corresponds to an average inflow rate of 8,646 af/yr and represents
extended drought, not unlike that present in the 1950’s-60’s, while the 50"-percentile hydrologic
scenario corresponds to intervals of both high runoff and drought, comparable to 2009-2019
(average annual inflow of 10,595 af/yr), and the 95"-percentile represents a period of protracted
above average rainfall and runoff (average annual inflow of 12,225 af/yr). Cumulative inflows for
these 3 hydrologic scenarios are presented in Figure 34. The corresponding meteorological,
outflow and withdrawal conditions were used as input for CE-QUAL-W2 simulations. The 3
simulations represent forecasts of conditions subject to the temporal boundary conditions
(inflows, meteorological conditions, etc.), and thus are not predictive of conditions at specific
points of time in the future. On that basis, results are presented as cumulative distribution
functions rather than time-series to convey information in a statistical-probabilistic framework
rather than as strict forecasts in time. Lake properties are contrasted between baseline
conditions under the 3 hydrologic scenarios and with implementation of the Replenish Big Bear
project.
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Figure 34. Cumulative inflows under 5%"-, 50%- and 95%-percentile 30-yr average hydrologic
scenarios.

A. Lake Surface Elevation

The 3 hydrologic scenarios had pronounced effects on predicted lake levels, with the 5t-
percentile (chronic drought) scenario yielding elevations as low as 2044.9 m above MSL and a
median elevation of 2048.8 m (Figure 35a). The 50t"- and 95™-percentile hydrologic scenarios
yielded predictably higher lake levels (e.g., median levels of 2052.2 and 2053.1 m, respectively)
(Figure 35a). Supplementation with 1,920 af/yr of Replenish Big Bear water markedly increased
lake levels, e.g., raising the minimum level for 5"-percentile scenario by up to 4.6 m and
increasing median level from 2048.8 m for baseline to 2052.0 m (Figure 35b).

100 —v=——1—

T T T T T
\\ \t\
L \ i L \ .
% 50% v
— | \ N | e——— 5% \ |
R 9 \ — — 95% \
< \ \
> - \ - - -
2 N\
[
- \ - - —
3 60 \
o4
Fra _ i L .
3
S 40- 50% . - -
g | ----- 5%
o) B — e 95% N r n
[}
x
W 20t 4 F -
- a)Baseline . - b) Replenish Big Bear .
1 | 1 | 1 | 1 | 1 | ! | ! | ! | 1 | 1 | T

0
2044 2046 2048 2050 2052 2054 20562044 2046 2048 2050 2052 2054 2056
Elevation (m) Elevation (m)

Figure 35. CDFs of predicted lake elevations at 5t-, 50t- and 95%"-percentile hydrologic scenarios
for a) baseline conditions and b) supplementation with Replenish Big Bear water.
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B. Lake Volume

Supplementation also substantially increased lake volumes, with volumes potentially as low as
6,000 af and a median volume of about 23,000 af for the 5™-percentile (drought) scenario (Figure
36). Supplementation with Replenish Big Bear water resulted in significant increases in lake
volume for the other hydrologic scenarios as well (Figure 36).
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Figure 36. CDFs of predicted lake volumes at 5"-, 50"~ and 95"-percentile hydrologic scenarios
for a) baseline conditions and b) supplementation with Replenish Big Bear water.

C. Lake Surface Area

The 5t™-percentile hydrologic scenario also yielded very low lake surface areas, potentially <1000
acres and a median area of about 1700 acres (Figure 37a). The minimum predicted lake surface
areas were about 2x larger and median surface areas were approximately 2300 and 2500 af for
the 50t™"- and 95™-percentile hydrologic scenarios, respectively. Supplementation substantially
increased lake area, shifting all CDFs to higher area values (Figure 37b). This can be seen more
graphically in Figure 38, where the areas corresponding to the minimum and 75% exceedance
frequencies (predicted to occur 25% of the time under the simulated protracted drought
condition) are projected onto the natural lake boundary for the baseline and with project. At the
minimum area, the lake divides into the impounded area behind the dam and a 2" very shallow
mid-basin, while the Project is able to maintain an extensive and contiguous lake area through
the main body of the lake (Figure 38a). A considerable additional area is also maintained at the
75% exceedance frequency with supplementation (Figure 38b).
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Figure 37. CDFs of predicted lake areas at 5th-,50th- and 95th-percentile hydrologic scenarios for
a) baseline conditions and b) supplementation with Replenish Big Bear water.
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Figure 38. Lake surface under 5th-percentile flows (protracted drought) depicting areas under
baseline conditions (solid gray) and with project (cross-hatched) at a) minimum area and b) 75%
exceedance frequency (predicted to occur 25% of the time under the simulated protracted
drought condition).
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D. Total Dissolved Solids

The concentrations of TDS in Big Bear Lake vary naturally as a function of lake level as a result of
runoff inputs and evapoconcentration. Thus, predicted TDS concentrations were greatest for the
5th-percentile hydrologic scenario (protracted drought) and lower for the 50™- and 95t-
percentile hydrologic scenarios (Figure 39a). Unlike lake elevation, volume and area which are
independent of the type of effluent treatment, predicted TDS concentrations in the lake are quite
sensitive to it (Figure 39b-d).
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Figure 39. CDFs of predicted lake TDS at 5%-,50%- and 95%-percentile flows for a) baseline
conditions, and supplementation with b) Alternative 1, c) Alternative 2 and d) Alternative 3 water.
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Alternative 1 treatment, involving only nutrient removal, yielded high concentrations of TDS that
was predicted to exceed the water quality objective by wide margins (Figure 38b), while
Alternative 2 shifted CDFs from baseline to slightly higher TDS levels, and the highest level of
treatment (Alternative 3) yielded slightly lowered concentrations relative to Baseline scenario
(Figure 39c¢,d).

E. TotalP

Total P concentrations for the baseline condition were predicted to vary under the 3 hydrologic
scenarios, exceeding 0.05 mg/L with some frequency under the drought scenario (Figure 40a).
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Figure 40. CDFs of predicted total P levels at 5%, 50"- and 95%-percentile hydrologic scenarios for a)
Baseline, and supplementation with b) Alternative 1, c) Alternative 2 and d) Alternative 3 water.
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As noted in simulations for 2009-2019, supplementation with Replenish Big Bear effluent
substantially degraded predicted water quality, and increased total P (Figure 40b), as well as total
N (Figure 41b) and chlorophyll-a (Fig. 42b). Supplementation with higher quality Alternative 2
and 3 water reduced natural variability and provided comparable or lower levels (Figure 40c,d).
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Figure 41. CDFs of predicted total N levels at 5%-, 50"- and 95"-percentile hydrologic scenarios
for a) baseline conditions, and supplementation with b) Alternative 1, c) Alternative 2 and d)
Alternative 3 water.
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Predicted total N concentrations (Figure 41) followed the same trends as total P (Figure 40), with
Alternative 1 significantly increasing concentrations, while Alternatives 2 and 3 reduced
variability in baseline case due to stabilization of lake level with high quality water (Figure 41).

G. Chlorophyll-a

Chlorophyll-a concentrations followed similar trends as noted for total P and total N, with a >5x
increase in median predicted concentrations with Alternative 1 compared with baseline, while
Alternatives 2 and 3 yielded comparable or slightly higher predicted concentrations (Figure 42).
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Figure 42. CDFs of predicted chlorophyll-a levels at 5%-, 50"- and 95"-percentile hydrologic
scenarios for a) Baseline, and supplementation with b) Alternative 1, c) Alternative 2 and d)
Alternative 3 water.
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CDF Summary

CDFs convey a great deal of information, although it is often not easy to readily resolve
differences across multiple graphs. Median lake dimensions for the 3 different hydrologic
scenarios with and without supplementation with water from the Replenish Big Bear project from
Figures 34-36 are summarized in Table 24.

Table 24. Influence of hydrologic scenarios and supplementation on median lake dimensions.

Parameter Scenario 5t-Percentile 50t-Percentile 95%_Percentile

Elevation (m) Baseline 2048.9 2052.2 2053.1
+Project 2052.0 (+3.2) 2053.7 (+2.2) 2054.3 (+1.6)

Volume (af) Baseline 23,404 47,536 54,724
+Project 45,746 (+22,342) 59,664 (+12,128) 65,204 (+10,480)

Area (acres) Baseline 1717 2328 2474
+Project 2290 (+572) 2568 (+240) 2669 (+195)

Median concentrations of TDS, total N, total P and chlorophyll-a under the different hydrologic
scenarios and levels of treatment are summarized in Table 25. As evident in the CDFs, the level
of treatment of the supplemental water substantially affects the resulting water quality in the
lake. Treated effluent with nutrient removal (Alternative 1), without additional treatment, offsets
or other strategies, is predicted to have significant negative impacts to water quality in the lake,
nearly doubling median concentrations of total P and total N, and increasing median chlorophyll-
a concentrations by >5x relative to levels predicted for the natural (baseline) scenario (Table 25).
Further advanced treatment of effluent (Alternatives 2 and 3), however, yielded predicted water
quality broadly similar to or slightly better than the baseline case (Table 25).

Table 25. Influence of hydrologic scenarios and supplementation with alternative levels of treatment on predicted
median concentrations of TDS, total N, total P and chlorophyll-a.
Parameter Scenario 5t-Percentile 50™-Percentile 95™_Percentile
TDS (mg/L) Baseline 250 198 175
Alternative 1 478 358 293
Alternative 2 300 225 187
Alternative 3 241 180 155
Total P (mg/L) Baseline 0.055 0.050 0.045
Alternative 1 0.109 0.094 0.088
Alternative 2 0.054 0.052 0.052
Alternative 3 0.046 0.044 0.045
Total N (mg/L) Baseline 1.22 1.11 1.06
Alternative 1 2.17 1.96 1.85
Alternative 2 1.21 1.20 1.20
Alternative 3 1.05 1.05 1.05
Chlorophyll-a (ug/L) Baseline 6.2 6.9 7.0
Alternative 1 36.1 35.6 36.5
Alternative 2 9.7 11.9 13.7
Alternative 3 5.4 7.3 9.4

Summary

Simulations for 2009-2019 were extended to 2050 to evaluate possible long-term conditions in
the lake under natural hydrologic variability with and without supplemental water from
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Replenish Big Bear. Three hydrologic scenarios representing the 5t"-, 50t"- and 95%"-percentile 30
year average annual flow records were used for predictions of future conditions in the lake. The
5th-percentile corresponded to an average inflow rate of 8,646 af/yr and represents extended
drought, while the 50t™-percentile (median) corresponded to intervals of both high runoff and
drought comparable to 2009-2019 (average annual inflow of 10,595 af/yr), and the 95t-
percentile represented a period of protracted above average rainfall and runoff (average annual
inflow of 12,225 af/yr).

Supplementation with Replenish Big Bear was predicted to influence long-term (2009-2050)
conditions in the lake which varied under the 3 hydrologic scenarios. Under the 50"-percentile
hydrologic scenario, Replenish Big Bear was predicted to increase average lake level by 1.5 m,
lake volume by nearly 13,000 af, and lake area by 260 acres relative to the predicted long-term
baseline (no-project) condition. Water quality varied with level of effluent treatment, with
Alternative 1 nearly doubling predicted long-term average concentrations of TDS, total P and
total N and quadrupling average predicted chlorophyll-a levels. Long-term simulations indicate
slight increases in average TDS, total P and total N and modest increase in chlorophyll-a for
Alternative 2, and generally slight reductions or no significant change in concentrations with
Alternative 3. Supplementation was predicted to have more substantial effects under the 5™-
percentile hydrologic (drought) scenario, providing an average increase in lake level of 3.4 m,
increase in volume of 16,104 af, and an additional average 638 surface acres (about 40% increase)
relative to baseline. As with the 50™-percentile hydrologic scenario, supplementation with
Alternative 1 effluent substantially degraded lake water quality, while further treatment as
provided in Alternatives 2 and 3 yielded comparable or slightly improved water quality in the
lake. Effects of Replenish Big Bear were more modest at the 95™-percentile runoff scenario, when
supplementation is less important, owing to the lower overall contributions of water and TDS
and nutrients relative to the watershed.
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VI. ROUTING OF SUPPLEMENTAL WATER THROUGH STANFIELD MARSH

Simulations involved the delivery of Replenish Big Bear project water through Stanfield Marsh
and into the main body of the lake. Wetlands are often very good at improving water quality by
filtering and settling out of particulate matter, biological uptake of dissolved forms of nutrients,
and under favorable conditions also denitrification and loss of NOs-N to the atmosphere.
Stanfield Marsh was predicted to be an effective sink for total P in supplemental water with
Treatment Alternatives 1 and 2 but was a modest source of total P for Alternative 3 water (Figure
43, Table 26).
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Figure 43. Total P concentrations into and out of Stanfield Marsh: a) Alternative 1, b) Alternative
2, and c) Alternative 3.
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Interestingly, the marsh was predicted to be a net source of N for all 3 treatment scenarios; the
basis for this is not entirely clear at this time, but sediment mineralization and potentially some
N,-fixation may be occurring during periods of intense primary production that could increase
the total N concentration. Stabilization of the water level within the marsh through some
hydraulic control would presumably increase nutrient retention and could promote
denitrification, although additional work is needed to understand the dynamics within the Marsh,
especially given natural variations in lake levels and intervals of wetting and desiccation.

Table 26. Predicted average total P and total N removal in Stanfield Marsh.

Alternative 1 Alternative 2 Alternative 3
% Removal kg/yr % Removal kg/yr % Removal kg/yr
Total P 14.8 175 8.4 20 -10.3 -7
Total N -22.5 -1174 -17.0 -442 -19.0 -270
Summary

Simulations indicate net removal of total P from Alternative 1 and Alternative 2 effluents during
flow through Stanfield Marsh, while the Marsh was predicted to be a modest source of total P to
Alternative 3 water with very low influent concentrations. Interestingly, the Marsh was predicted
to be a source of total N across all levels of treatment, due presumably to sediment decay, some
N, -fixation and subsequent decay in response high PO4-P concentrations and high TN:TP ratios in
the effluent. Further work is needed, however, to better understand the role of the Marsh as a
net sink and/or source for nutrients.
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VIl. SUMMARY

Lake conditions and water quality in Big Bear Lake varied significantly over 2009-2019, with wide
natural variations in lake level, volume and surface area, as well as concentrations of TDS,
nutrients and chlorophyll-a. Statistical, machine learning and hypolimnetic mass balance analyses
provided valuable new information about water quality in Big Bear Lake, while CE-QUAL-W2 was
able to reproduce observed trends in lake conditions. Supplementation of natural runoff with
Replenish Big Bear water significantly increased lake levels, volumes and surface areas, especially
during periods of drought, with resulting recreational, aesthetic, community and related benefits.
The level of treatment had dramatic effects on water quality, however. Nutrient removal
(Alternative 1) was not sufficient to protect water quality in Big Bear Lake, although nutrient
removal with further treatment (Alternatives 2 and 3) was predicted to yield water quality
comparable to or slightly improved relative to baseline conditions.
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Introduction
It was previously noted that water quality was predicted to vary markedly with the level of treatment
of added Replenish Big Bear (RBB) recycled water, with Alternative 1 (TIN and TP removal) significantly
degrading water quality in Big Bear Lake relative to predicted baseline conditions, while Alternative 2
(70% RO) modestly increased average predicted concentrations of TN, TP and chlorophyll-a, and
Alternative 3 (100% RO) was predicted to slightly improve average water quality for the 2009-2019
period (Anderson, 2021, Table 22). Long-term simulations for different hydrologic scenarios yielded
similar results, with 100% RO yielding predicted water quality typically comparable to baseline
conditions. Notwithstanding, some subtle differences were observed between predicted median
baseline concentrations and those for Alternative 3 which assumed steady annual flows of 1920 af/yr
of 100% RO water (Anderson, 2021, Table 25).

Recent engineering work indicates that slightly higher inflows, up to 2210 af/yr, can be attained
by the Replenish Big Bear project by employing additional brine minimization technology (Table 1).
Note that a portion of the water produced by RBB may be discharged to Shay Pond and the earlier
“Alternative 3” scenario had excluded those flows (up to 80 af/yr) from the analysis. However, to be
conservative for permitting purposes, this analysis is based on discharging all of the recycled water
produced to the Lake.

Table 1. Initial and recently updated Replenish Big Bear (RBB) flow projections.

Scenario Annual RBB Inflow (af) Daily RBB Inflow (MGD)
Baseline 0 0
Alternative 3 @ 1920 1.71

High Flow (99% recovery) ®) 2210 1.57-2.18

Mid Flow (90% recovery) ® 2009 1.42-1.98
Notes:

@Alternative 3 was assessed in the 2021 Lake Analysis and assumed that of the total Replenish Big Bear
effluent contribution considered in the Lake Analysis (i.e., 2,000 AFY), 80 AFY would be delivered to Shay
Pond. Therefore, only 1,920 AFY would be discharged to the Lake.

®)The updated model analysis assumed that no discharge to Shay Pond would occur and all recycled water
would be discharged to the Lake under two different total recovery rates scenarios.

Moreover, deliveries are expected to vary seasonally (Fig 1), thus varying from the earlier
“Alternative 3” scenario that assumed uniform flows of 1.71 MGD throughout the year. Inflows to the
WWTP are lower in the summer months due to reduced inflow.

Since the Replenish Big Bear project does not have a waste load allocation for total P (TP) in the
current TMDL, it is proposing to offset the TP load in the project inflows delivered to Big Bear Lake.
While RO is extremely effective at removing dissolved and particulate substances, there nonetheless
is a small quantity of TP that is expected to evade treatment (the projected RO effluent concentration
is 0.03 mg/L, principally as 0-PO4-P). Elimination of all TP through the treatment process is not
practicable, so removal of an equivalent load of TP (up to 200 lbs/yr) from elsewhere in the lake or
watershed will be necessary.
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Fig. 1. Monthly flow rates (projected 2040) for Replenish Big Bear under three project inflow scenarios.

In light of these factors, further modeling was conducted to evaluate predicted water quality
under these operational scenarios (increased and time-varying flows, with and without TP offset) for
comparison with the previously predicted baseline condition and Alternative 3 scenario. Given the
complexity of nutrient budgets of lakes, array of possible offset strategies, and equivalence of a given
form of nutrient irrespective of its particular origin, TP offset will be modeled as equivalent to 0
influent concentration. This is an approximation that holds when considering whole-lake nutrient
budget, but is nonetheless a simplification; depending upon details of offset, hydrodynamic
considerations and other factors, some modest lateral gradients in water quality may result. The 50t
percentile hydrologic scenario for 2009-2050 was used in this analysis, noting that it includes a wide
array of runoff conditions, included extended drought and as well as periods of high runoff. All other
hydrologic, meteorological, biological, chemical and sedimentological factors, variables and conditions
were identical to those used in prior simulations of long-term future conditions (Anderson, 2021).

Results

Long-term averaged predicted concentrations of TDS, TIN, total P, total N and chlorophyll-a were lower
with addition of RBB water compared with predicted baseline conditions (no supplementation) (Table
2). For reference, TMDL target values are included in the table. Focusing on chlorophyll-a as the key
response target, baseline conditions were predicted to yield growing-season average chlorophyll-a
concentration that slightly exceeded (by 0.1 pg/L) the TMDL target value of 14 pg/L, while Alternative
3 matched the target value, and larger inputs of RBB inflow that varied seasonally (Fig. 1) yielded values
below baseline and TMDL target values (Table 2). Zeroing out the load of TP in RBB inflow yielded
further reductions in chlorophyll-a; larger inflow volumes with reduced summer flows and no net TP
loading were predicted to yield growing season average chlorophyll-a concentrations as low as 9.5 -
10.2 pg/L, significantly below predicted baseline and TMDL concentrations (Table 2).
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Table 2. Long-term average predicted concentrations of total P, total N and chlorophyll-a in Big Bear Lake

under different operational scenarios (total P and total N expressed as annual average concentrations;

chlorophyll-a shown as growing season average concentrations).
Operational Scenario TDS TIN Total P Total N Chlorophyll-a
(all at 50 % hydrology) (mg/L) (mg/L (ng/L) (mg/L) (ng/L)
Baseline 195 0.069 47.7 1.15 14.1
Alternative 3 (1920 af) 182 0.052 433 1.07 14.0
2210 af (99% recovery) 179 0.045 42.3 1.04 13.1
2009 af (90% recovery) 180 0.041 43.4 1.06 12.9
2210 af +0total P 179 0.072 39.9 1.00 10.2
2009 af + 0 total P 180 0.040 40.9 1.00 9.5
TMDL target 35.0 14.0

Supplementation with RBB inflow also lowered concentrations of total P and total N relative to
predicted baseline levels (Table 2). This is consistent with the reduced concentrations of total N and
total P (and most dissolved forms of N and P) in RO water relative to watershed runoff concentrations
(Anderson, 2021, Table 20), with concentrations projected to be only 40% - 80% of average watershed
runoff concentrations (Anderson, 2021, Table 21). Interestingly, zeroing out the influent TP
concentration not only lowered the predicted average total P concentration but also reduced the
predicted total N concentrations, highlighting the complex biogeochemical coupling of these two key
nutrients. While it is important to recognize the uncertainty in model predictions, it is nonetheless
noteworthy that revised project flows, with varying seasonal flow and TP offset, yielded average
chlorophyll-a concentrations significantly below baseline and TMDL values and also yielded long-term
average TN concentrations approaching or reaching 1 mg/L, which is being considered by the Regional
Water Board. Predicted long-term average TP concentrations remained above the TMDL target, but
were nonetheless meaningfully lower than the predicted baseline level (Table 2). Average TDS and TIN
concentrations were also lower than predicted baseline conditions (with exception of 2210 af + 0 TP,
where a period of higher NOs-N was predicted).

Inter-annual differences in water quality are nonetheless expected to persist. Cumulative
distributions functions (CDFs) highlight the predicted wide range in annual and growing season
average concentrations (Fig. 2). While addition of RBB inflow shifted CDFs to lower annual average
total P and total N concentrations and growing season average chlorophyll-a concentrations, wide
ranges in predicted concentrations remained in place (Fig. 2). Thus, the growing season average
chlorophyll-a target of 14 pg/L was predicted to be exceeded about 53% of the time under baseline
conditions, and exceeded about 41% and 31% of the time with RBB inflows of 2210 af/yr without and
with TP offset, respectively (Fig. 2c; Table 3). Results for all scenarios are summarized in Table 3.
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Fig. 2. Cumulative distribution functions for predicted annual total P and total N concentrations and growing season
average chlorophyll-a concentrations for baseline condition and with 2210 af RBB inflow with and without TP offset.

Table 3. Predicted frequency of exceeding TMDL target under baseline conditions and different RBB inflow and
TP offset scenarios (annual average or growing season average basis). Observed annual exceedance frequencies
for 2009-19 period shown in parentheses under Baseline.

Variable Baseline 1920 af 2210 af 2210 af+0 TP 2009 af 2009 af+0 TP
Total P 94 % (100%) 87 % 87 % 82 % 91% 90 %
Total N® 91 % (na) 72 % 72 % 30 % 80% 55 %
Chlorophyll-a 53 % (55%) 51% 41 % 31% 40 % 22 %

9possible TMIDL target
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Analytical

Excluded in Average

Location Calculation?

Qualifier Result Sample Date Analysis Date

Method

Big Bear Lake

Total Nitrogen

mg/L

Calculated

12/2/2021

12/3/2021

Shay Pond Total Nitrogen = . mg/L Calculated 11/17/2021 11/22/2021 No
Big Bear Lake Total Kjeldahl Nitrogen J-Flag 0.87 mg/L 1 EPA 351.2 12/2/2021 12/3/2021 No
Shay Pond Total Kjeldahl Nitrogen < ND mg/L 1 EPA 351.2 11/17/2021 11/22/2021 Yes
Big Bear Lake Total Filterable Residue/TDS = 320 mg/L 5 SM 2540C 12/2/2021 12/10/2021 No
Shay Pond Total Filterable Residue/TDS = 320 mg/L 5 SM 2540C 11/17/2021 11/29/2021 No
Secondary Effluent TDS = 451 mg/L 1/14/2021 No
Secondary Effluent TDS = 428 mg/L 2/3/2021 No
Secondary Effluent TDS = 398 mg/L 3/3/2021 No
Secondary Effluent TDS = 415 mg/L 4/14/2021 No
Secondary Effluent TDS = 438 mg/L 5/19/2021 No
Secondary Effluent TDS = 447 mg/L 6/16/2021 No
Secondary Effluent TDS = 460 mg/L 7/21/2021 No
Secondary Effluent TDS = 453 mg/L 8/11/2021 No
Secondary Effluent TDS = 475 mg/L 9/1/2021 No
Secondary Effluent TDS = 461 mg/L 10/6/2021 No
Secondary Effluent TDS = 450 mg/L 11/17/2021 No
Secondary Effluent TDS = 411 mg/L 12/8/2021 No
Secondary Effluent Sulfate = 35 mg/L 0.5 0.14  EPA 300.0 11/18/2021 11/18/2021 No
Big Bear Lake Sulfate = 18 mg/L 0.5 EPA 300.0 12/2/2021 12/2/2021 No
Shay Pond Sulfate = 23 mg/L 0.5 EPA 300.0 11/17/2021 11/18/2021 No
Secondary Effluent Sulfate = 41 mg/L 1/6/2021 No
Secondary Effluent Sulfate = 40 mg/L 1/20/2021 No
Secondary Effluent Sulfate = 41 mg/L 2/17/2021 No
Secondary Effluent Sulfate = 42 mg/L 2/24/2021 No
Secondary Effluent Sulfate = 42 mg/L 3/3/2021 No
Secondary Effluent Sulfate = 41 mg/L 3/10/2021 No
Secondary Effluent Sulfate = 41 mg/L 4/7/2021 No
Secondary Effluent Sulfate = 42 mg/L 4/14/2021 No
Secondary Effluent Sulfate = 41 mg/L 5/27/2021 No
Secondary Effluent Sulfate = 44 mg/L 6/9/2021 No
Secondary Effluent Sulfate = 43 mg/L 6/22/2021 No
Secondary Effluent Sulfate = 37 mg/L 7/21/2021 No
Secondary Effluent Sulfate = 38 mg/L 8/25/2021 No
Secondary Effluent Sulfate = 40 mg/L 9/8/2021 No
Secondary Effluent Sulfate = 42 mg/L 10/6/2021 No
Secondary Effluent Sulfate = 43 mg/L 10/20/2021 No
Secondary Effluent Sulfate = 40 mg/L 11/3/2021 No
Secondary Effluent Sulfate = 35 mg/L 11/17/2021 No
Secondary Effluent Sulfate = 43 mg/L 12/1/2021 No
Secondary Effluent Specific Conductance (E.C.) = 755 ymhos/cm SM 2510B 11/18/2021 No
Big Bear Lake Specific Conductance (E.C.) = 470 umhos/cm 2 SM 2510B 12/2/2021 12/3/2021 No
Shay Pond Specific Conductance (E.C.) = 450 pmhos/cm 2 SM 2510B 11/17/2021 11/18/2021 No
Big Bear Lake Sodium = 33 mg/L 1 12/2/2021 No
Secondary Effluent Nitrite as N (NO2-N) < ND mg/L 0.4 0.17 EPA 300.0 11/20/2019 Yes
Big Bear Lake Nitrite as N (NO2-N) < ND mg/L 0.4 EPA 300.0 12/2/2021 12/2/2021 Yes
Shay Pond Nitrite as N (NO2-N) < ND mg/L 0.4 EPA 300.0 11/17/2021 11/18/2021 Yes
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Analytical

Excluded in Average

Location Qualifier Result Calculation?
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Method

Secondary Effluent Nitrate as N (NO3-N) . mg/L . . EPA 300.0 11/20/2019

Big Bear Lake Nitrate as N (NO3-N) < ND mg/L 0.4 EPA 300.0 12/2/2021 12/2/2021 Yes
Shay Pond Nitrate as N (NO3-N) = 1.2 mg/L 0.4 EPA 300.0 11/17/2021 11/18/2021 No
Big Bear Lake Nitrate + Nitrite (as N) < ND mg/L 0.4 EPA 300.0 12/2/2021 12/2/2021 Yes
Shay Pond Nitrate + Nitrite (as N) = 1.3 mg/L 0.4 EPA 300.0 11/17/2021 11/18/2021 No
Secondary Effluent Methylmercury, Dissolved = 0.13 ng/L 0.05 EPA 1630 filtrate 6/18/2020 6/25/2020 No
Secondary Effluent Methylmercury = 0.18 ng/L 0.05 EPA 1630 6/18/2020 6/25/2020 No
Secondary Effluent Mercury, Dissolved < ND ug/L 0.0005 EPA 1631E filtra 6/18/2020 6/24/2020 Yes
Secondary Effluent 8 Mercury < ND ug/L 0.2 0.15 EPA 2451 12/1/2016 Yes
Secondary Effluent 8 Mercury < ND ug/L 0.2 0.15 EPA 2451 11/29/2017 Yes
Secondary Effluent 8 Mercury < ND ug/L 0.2 0.05 EPA 2451 12/5/2018 Yes
Secondary Effluent 8 Mercury < ND ug/L 0.2 0.15 EPA 2451 11/20/2019 Yes
Secondary Effluent 8 Mercury < ND ug/L 0.2 0.15 EPA 2451 12/18/2019 Yes
Secondary Effluent 8 Mercury = 0.00076  pg/L 0.0005 EPA 1631E 6/18/2020 6/24/2020 No
Secondary Effluent 8 Mercury < ND ug/L 0.2 0.15 EPA 2451 12/2/2020 Yes
Secondary Effluent 8 Mercury < ND ug/L 1 0.15 EPA 245.1 11/18/2021 12/13/2021 Yes
Big Bear Lake 8 Mercury < ND ug/L 1 EPA 200.8 12/2/2021 12/8/2021 Yes
Big Bear Lake 8 Mercury = 0.27 pg/L 0.2 0.15 EPA 2451 12/2/2021 12/9/2021 No
Shay Pond 8 Mercury < ND ug/L 1 EPA 200.8 11/17/2021 11/30/2021 Yes
Shay Pond 8 Mercury < ND pg/L 0.2 0.15 EPA 2451 11/17/2021 11/30/2021 Yes
Secondary Effluent MBAS (LAS Mole. Wt 340.0) < ND mg/L 0.1 0.047 SM 5540C 11/20/2019 Yes
Secondary Effluent MBAS (LAS Mole. Wt 340.0) = 0.14 mg/L 0.1 0.047 SM 5540C 11/18/2021 11/18/2021 No
Big Bear Lake MBAS (LAS Mole. Wt 340.0) J-Flag 0.058 mg/L 0.1 SM 5540C 12/2/2021 12/2/2021 No
Shay Pond MBAS (LAS Mole. Wt 340.0) < ND mg/L 0.1 SM 5540C 11/17/2021 11/18/2021 Yes
Secondary Effluent 7 Lead < ND ug/L 5 0.51 EPA 200.8 12/1/2016 Yes
Secondary Effluent 7 Lead < ND ug/L 5 0.51 EPA 200.8 11/29/2017 Yes
Secondary Effluent 7 Lead < ND ug/L 5 0.51 EPA 200.8 12/5/2018 Yes
Secondary Effluent 7 Lead < ND ug/L 5 0.51 EPA 200.8 12/12/2018 Yes
Secondary Effluent 7 Lead = 0.76 ug/L 5 0.51 EPA 200.8 11/20/2019 No
Secondary Effluent 7 Lead < ND ug/L 5 0.51 EPA 200.8 12/18/2019 Yes
Secondary Effluent 7 Lead < ND ug/L 5 0.51 EPA 200.8 12/2/2020 Yes
Secondary Effluent 7 Lead J-Flag 1.8 pg/L 5 0.51 EPA 200.8 11/18/2021 11/24/2021 No
Big Bear Lake 7 Lead J-Flag 1.8 ug/L 5 EPA 200.8 12/2/2021 12/9/2021 No
Shay Pond 7 Lead J-Flag 1.4 pg/L 5 EPA 200.8 11/17/2021 11/24/2021 No
Secondary Effluent Hardness, Total (as CaCO3) = 270 mg/L Calculated 11/20/2019 No
Secondary Effluent Hardness, Total (as CaCO3) = 260 mg/L 6.6 Calculated 11/18/2021 11/24/2021 No
Big Bear Lake Hardness, Total (as CaCO3) = 180 mg/L 6.6 Calculated 12/2/2021 12/9/2021 No
Shay Pond Hardness, Total (as CaCO3) = 180 mg/L 6.6 Calculated 11/17/2021 12/1/2021 No
Secondary Effluent Fluoride = 0.3 mg/L 0.1 0.026 EPA 300.0 11/20/2019 No
Secondary Effluent Fluoride = 0.52 mg/L 0.1 0.026 EPA 300.0 11/18/2021 11/18/2021 No
Big Bear Lake Fluoride = 0.41 mg/L 0.1 EPA 300.0 12/2/2021 12/2/2021 No
Shay Pond Fluoride = 1.2 mg/L 0.1 EPA 300.0 11/17/2021 11/18/2021 No
Secondary Effluent 6 Copper < ND ug/L 50 6.5 EPA 200.7 12/1/2016 Yes
Secondary Effluent 6 Copper < ND ug/L 50 6.5 EPA 200.7 11/29/2017 Yes
Secondary Effluent 6 Copper < ND ug/L 50 6.5 EPA 200.7 12/5/2018 Yes
Secondary Effluent 6 Copper < ND ug/L 50 6.5 EPA 200.7 12/12/2018 Yes
Secondary Effluent 6 Copper < ND ug/L 50 6.5 EPA 200.7 11/20/2019 Yes
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Secondary Effluent 6 Copper ug/L . EPA 200.7 12/18/2019

Secondary Effluent 6 Copper < ND ug/L 50 6.5 EPA 200.7 12/2/2020 Yes
Secondary Effluent 6 Copper J-Flag 14 ug/L 50 6.5 EPA 200.7 11/18/2021 11/23/2021 No
Big Bear Lake 6 Copper < ND ug/L 50 EPA 200.7 12/2/2021 12/10/2021 Yes
Shay Pond 6 Copper J-Flag 31 pg/L 50 EPA 200.7 11/17/2021 11/23/2021 No
Secondary Effluent Chloride = 53 mg/L 1 0.075 EPA 300.0 11/18/2021 11/18/2021 No
Big Bear Lake Chloride = 26 mg/L 1 EPA 300.0 12/2/2021 12/2/2021 No
Shay Pond Chloride = 7.6 mg/L 1 EPA 300.0 11/17/2021 11/18/2021 No
Secondary Effluent Chloride = 62 mg/L 1/6/2021 No
Secondary Effluent Chloride = 58 mg/L 1/20/2021 No
Secondary Effluent Chloride = 60 mg/L 2/17/2021 No
Secondary Effluent Chloride = 60 mg/L 2/24/2021 No
Secondary Effluent Chloride = 59 mg/L 3/3/2021 No
Secondary Effluent Chloride = 59 mg/L 3/10/2021 No
Secondary Effluent Chloride = 58 mg/L 4/7/2021 No
Secondary Effluent Chloride = 60 mg/L 4/14/2021 No
Secondary Effluent Chloride = 63 mg/L 5/19/2021 No
Secondary Effluent Chloride = 59 mg/L 5/27/2021 No
Secondary Effluent Chloride = 60 mg/L 6/9/2021 No
Secondary Effluent Chloride = 60 mg/L 6/22/2021 No
Secondary Effluent Chloride = 55 mg/L 7/14/2021 No
Secondary Effluent Chloride = 55 mg/L 7/21/2021 No
Secondary Effluent Chloride = 58 mg/L 8/18/2021 No
Secondary Effluent Chloride = 58 mg/L 8/25/2021 No
Secondary Effluent Chloride = 58 mg/L 9/8/2021 No
Secondary Effluent Chloride = 57 mg/L 9/15/2021 No
Secondary Effluent Chloride = 56 mg/L 10/6/2021 No
Secondary Effluent Chloride = 62 mg/L 10/20/2021 No
Secondary Effluent Chloride = 59 mg/L 11/3/2021 No
Secondary Effluent Chloride = 53 mg/L 11/17/2021 No
Secondary Effluent Chloride = 59 mg/L 12/1/2021 No
Secondary Effluent Chloride = 57 mg/L 12/8/2021 No
Secondary Effluent 107 Chlordane < ND pg/L 0.5 0.17 EPA 608 11/18/2021 12/13/2021 Yes
Big Bear Lake 107 Chlordane < ND Hg/L 0.1 0.034 EPA 608M 12/2/2021 12/10/2021 Yes
Shay Pond 107 Chlordane < ND ug/L 0.5 0.17 EPA 608M 11/17/2021 11/24/2021 Yes
Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 12/1/2016 Yes
Secondary Effluent 4 Cadmium < ND ug/L 1 0.11 EPA 200.8 11/29/2017 Yes
Secondary Effluent 4 Cadmium < ND Hg/L 1 0.11 EPA 200.8 12/5/2018 Yes
Secondary Effluent 4 Cadmium < ND ug/L 1 0.11 EPA 200.8 12/12/2018 Yes
Secondary Effluent 4 Cadmium < ND ug/L 1 0.11 EPA 200.8 11/20/2019 Yes
Secondary Effluent 4 Cadmium < ND ug/L 1 0.11 EPA 200.8 12/18/2019 Yes
Secondary Effluent 4 Cadmium < ND Hg/L 1 0.11 EPA 200.8 12/2/2020 Yes
Secondary Effluent 4 Cadmium < ND pg/L 1 0.11 EPA 200.8 11/18/2021 11/24/2021 Yes
Big Bear Lake 4 Cadmium < ND pg/L 1 EPA 200.8 12/2/2021 12/9/2021 Yes
Shay Pond 4 Cadmium < ND pg/L 1 EPA 200.8 11/17/2021 11/24/2021 Yes
Secondary Effluent Boron = 270 Hg/L 100 32 EPA 200.7 11/20/2019 No
Secondary Effluent Boron = 260 pg/L 100 32 EPA 200.7 11/18/2021 11/23/2021 No
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Big Bear Lake Boron J-Flag 54 ug/L 100 EPA 200.7 12/2/2021 12/10/2021 No
Shay Pond Boron J-Flag 59 ug/L 100 EPA 200.7 11/17/2021 11/23/2021 No
Secondary Effluent 125  Aroclor 1260 < ND ug/L 2.5 2.5 EPA 608 11/18/2021 12/13/2021 Yes
Big Bear Lake 125  Aroclor 1260 < ND Hg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021 Yes
Shay Pond 125  Aroclor 1260 < ND ug/L 25 25 EPA 608M 11/17/2021 11/24/2021 Yes
Secondary Effluent 124 Aroclor 1254 < ND ug/L 2.5 2.5 EPA 608 11/18/2021 12/13/2021 Yes
Big Bear Lake 124 Aroclor 1254 < ND ug/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021 Yes
Shay Pond 124 Aroclor 1254 < ND ug/L 2.5 2.5 EPA 608M 11/17/2021 11/24/2021 Yes
Secondary Effluent 123 Aroclor 1248 < ND pg/L 2.5 2.5 EPA 608 11/18/2021 12/13/2021 Yes
Big Bear Lake 123 Aroclor 1248 < ND Hg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021 Yes
Shay Pond 123 Aroclor 1248 < ND ug/L 2.5 2.5 EPA 608M 11/17/2021 11/24/2021 Yes
Secondary Effluent 122 Aroclor 1242 < ND ug/L 2.5 2.5 EPA 608 11/18/2021 12/13/2021 Yes
Big Bear Lake 122 Aroclor 1242 < ND yg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021 Yes
Shay Pond 122 Aroclor 1242 < ND ug/L 2.5 2.5 EPA 608M 11/17/2021 11/24/2021 Yes
Secondary Effluent 121 Aroclor 1232 < ND pg/L 2.5 25 EPA 608 11/18/2021 12/13/2021 Yes
Big Bear Lake 121 Aroclor 1232 < ND Hg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021 Yes
Shay Pond 121 Aroclor 1232 < ND pg/L 2.5 25 EPA 608M 11/17/2021 11/24/2021 Yes
Secondary Effluent 120 Aroclor 1221 < ND ug/L 2.5 2.5 EPA 608 11/18/2021 12/13/2021 Yes
Big Bear Lake 120  Aroclor 1221 < ND ug/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021 Yes
Shay Pond 120  Aroclor 1221 < ND ug/L 2.5 2.5 EPA 608M 11/17/2021 11/24/2021 Yes
Secondary Effluent 119  Aroclor 1016 < ND pg/L 2.5 2.5 EPA 608 11/18/2021 12/13/2021 Yes
Big Bear Lake 119  Aroclor 1016 < ND Hg/L 0.5 0.5 EPA 608M 12/2/2021 12/10/2021 Yes
Shay Pond 119  Aroclor 1016 < ND pg/L 2.5 25 EPA 608M 11/17/2021 11/24/2021 Yes
Secondary Effluent Ammonia as N (NH3-N) < ND mg/L 11/28/2018 Yes
Secondary Effluent Ammonia as N (NH3-N) < ND mg/L 12/12/2018 Yes
Secondary Effluent Ammonia as N (NH3-N) = 22 mg/L 1/2/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 7.5 mg/L 1/16/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 0.45 mg/L 2/6/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 1.1 mg/L 2/13/2019 No
Secondary Effluent Ammonia as N (NH3-N) < ND mg/L 3/6/2019 Yes
Secondary Effluent Ammonia as N (NH3-N) = 0.26 mg/L 3/20/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 0.27 mg/L 4/3/2019 No
Secondary Effluent Ammonia as N (NH3-N) < ND mg/L 4/17/2019 Yes
Secondary Effluent Ammonia as N (NH3-N) < ND mg/L 5/1/2019 Yes
Secondary Effluent Ammonia as N (NH3-N) = 3.2 mg/L 5/15/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 0.39 mg/L 6/23/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 1.6 mg/L 7/17/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 3.1 mg/L 8/7/2019 No
Secondary Effluent Ammonia as N (NH3-N) 1.4 mg/L 8/21/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 6.6 mg/L 9/4/2019 No
Secondary Effluent Ammonia as N (NH3-N) < ND mg/L 9/18/2019 Yes
Secondary Effluent Ammonia as N (NH3-N) = 2.3 mg/L 10/23/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 1.3 mg/L 11/6/2019 No
Secondary Effluent Ammonia as N (NH3-N) 0.55 mg/L 11/20/2019 No
Secondary Effluent Ammonia as N (NH3-N) = 0.26 mg/L 12/4/2019 No
Secondary Effluent Ammonia as N (NH3-N) < ND mg/L 12/18/2019 Yes
Secondary Effluent Ammonia as N (NH3-N) = 1.2 mg/L 11/18/2021 No
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Qualifier

Result

Antidegradation Analysis for Proposed Discharge to Stanfield Marsh/Lake
Appendix D - Secondary Effluent, Big Bear Lake, and Shay Pond Water Quality Data

Analytical

Method

Sample Date

Analysis Date

Excluded in Average
Calculation?

Big Bear Lake Ammonia as N (NH3-N) J-Flag 0.29 mg/L 0.5 EPA 350.1 12/2/2021 12/16/2021 No
Shay Pond Ammonia as N (NH3-N) J-Flag 0.24 mg/L 0.5 EPA 350.1 11/17/2021 11/30/2021 No
Secondary Effluent Aluminum = 110 ug/L 50 14 EPA 200.7 11/20/2019 No
Secondary Effluent Aluminum = 250 ug/L 50 14 EPA 200.7 11/18/2021 11/23/2021 No
Big Bear Lake Aluminum = 58 ug/L 50 EPA 200.7 12/2/2021 12/10/2021 No
Shay Pond Aluminum = 120 ug/L 50 EPA 200.7 11/17/2021 11/23/2021 No
Secondary Effluent 108  4,4-DDT < ND ug/L 0.05 0.0052 EPA 608 11/18/2021 12/13/2021 Yes
Big Bear Lake 108  4,4-DDT < ND pg/L 0.01 0.001 EPA 608M 12/2/2021 12/10/2021 Yes
Shay Pond 108  4,4-DDT < ND pg/L 0.05 0.0052 EPA 608M 11/17/2021 11/24/2021 Yes
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Big Bear Area Regional Wastewater Agency Antidegradation Analysis for Proposed
Replenish Big Bear Discharge to Stanfield Marsh/Lake
Constituent: Ammonia as N Appendix E - Big Bear Lake Ammonia and Hardness Calculations

Nutrient TMDL Data

For this analysis, the lake-wide annual average was estimated by averaging the four station annual
averages consistent with the Nutrient TMDL approach, which consist of averaging the photic and
bottom samples for each sampling date.

Lake Wide
Station 1 Station 2 Station 6 Station 9 Annual Average
Min 0.015 0.010 0.010 0.010 0.013
Max 0.306 0.230 0.245 0.135 0.167
Average 0.087 0.072 0.056 0.035 0.063
Median 0.069 0.063 0.044 0.028 0.051

MonthYear Station 1 Station 2 Station 6 Station 9 Lake Wide
Annual Average
5/1/2009 0.19 0.161 0.084 0.035 0.118
6/30/2009 0.176 0.111 0.078 0.055 0.105
7/31/2009 0.112 0.109 0.045 0.041 0.077
8/31/2009 0.074 0.102 0.048 0.013 0.059
9/30/2009 0.032 0.037 0.028 0.035 0.033
10/31/2009 0.046 0.044 0.054 0.037 0.045
11/30/2009 0.062 0.046 0.077 0.03 0.054
6/30/2010 0.259 0.156 0.152 0.06 0.157
7/31/2010 0.276 0.104 0.071 0.02 0.118
8/31/2010 0.306 0.138 0.078 0.03 0.138
9/30/2010 0.042 0.032 0.045 0.022 0.035
10/31/2010 0.055 0.048 0.046 0.027 0.044
11/30/2010 0.02 0.023 0.02 0.012 0.019
3/31/2011 0.018 0.034 0.014 0.026 0.023
4/30/2011 0.066 0.062 0.035 0.034 0.049
5/31/2011 0.09 0.066 0.046 0.043 0.061
6/30/2011 0.071 0.077 0.048 0.038 0.058
7/31/2011 0.202 0.125 0.097 0.09 0.128
8/31/2011 0.273 0.092 0.099 0.013 0.119
9/30/2011 0.022 0.034 0.025 0.016 0.024
3/31/2012 0.02 0.01 0.01 0.01 0.013
4/30/2012 0.045 0.028 0.035 0.01 0.029
5/31/2012 0.135 0.083 0.098 0.045 0.09
6/30/2012 0.04 0.045 0.038 0.033 0.039
7/31/2012 0.04 0.07 0.245 0.058 0.103
8/31/2012 0.113 0.113 0.103 0.065 0.098
9/30/2012 0.04 0.04 0.03 0.028 0.034
10/31/2012 0.035 0.01 0.023 0.018 0.021
3/31/2013 0.03 0.03 0.03 0.03 0.03
4/30/2013 0.075 0.14 0.09 0.03 0.084
5/31/2013 0.072 0.065 0.041 0.03 0.052
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Antidegradation Analysis for Proposed

Big Bear Area Regional Wastewater Agency Discharge to Stanfield Marsh/Lake
Replenish Big Bear Appendix E - Big Bear Lake Ammonia and Hardness Calculations
MonthYear Station 1 Station 2 Station 6 Station 9 Lake Wide

Annual Average

6/30/2013 0.062 0.062 0.044 0.022 0.047
7/31/2013 0.162 0.167 0.076 0.092 0.124
8/31/2013 0.108 0.116 0.119 0.083 0.106
9/30/2013 0.071 0.078 0.062 0.046 0.064
10/31/2013 0.041 0.05 0.019 0.02 0.033
11/30/2013 0.064 0.061 0.057 0.025 0.052
3/31/2014 0.093 0.04 0.03 0.015 0.044
4/30/2014 0.161 0.142 0.055 0.091 0.112
5/31/2014 0.058 0.068 0.043 0.027 0.049
6/30/2014 0.129 0.085 0.111 0.069 0.099
7/31/2014 0.204 0.214 0.122 0.128 0.167
8/31/2014 0.085 0.069 0.056 0.069 0.07
9/30/2014 0.029 0.015 0.015 0.015 0.019
10/31/2014 0.066 0.04 0.023 0.015 0.036
11/30/2014 0.125 0.135 0.12 0.015 0.099
3/31/2015 0.015 0.015 0.015 0.015 0.015
4/30/2015 0.063 0.015 0.015 0.015 0.027
5/31/2015 0.033 0.064 0.015 0.015 0.032
6/30/2015 0.115 0.101 0.054 0.026 0.074
7/31/2015 0.097 0.103 0.05 0.044 0.073
8/31/2015 0.015 0.024 0.015 0.015 0.017
9/30/2015 0.029 0.015 0.015 0.015 0.019
10/31/2015 0.019 0.021 0.025 0.015 0.02
11/30/2015 0.015 0.015 0.015 0.015 0.015
4/30/2016 0.028 0.015 0.015 0.015 0.018
5/31/2016 0.063 0.015 0.032 0.039 0.037
6/30/2016 0.09 0.08 0.075 0.034 0.07
7/31/2016 0.124 0.069 0.03 0.028 0.063
8/31/2016 0.041 0.049 0.026 0.015 0.033
9/30/2016 0.015 0.015 0.015 0.015 0.015
10/31/2016 0.148 0.1 0.073 0.021 0.085
11/30/2016 0.215 0.23 0.11 0.048 0.151
3/31/2017 0.027 0.015 0.015 0.015 0.018
4/30/2017 0.036 0.03 0.015 0.015 0.024
5/31/2017 0.128 0.146 0.141 0.037 0.113
6/30/2017 0.11 0.103 0.09 0.039 0.085
7/31/2017 0.191 0.1 0.036 0.031 0.089
8/31/2017 0.085 0.102 0.049 0.024 0.065
9/30/2017 0.038 0.039 0.024 0.015 0.029
10/31/2017 0.042 0.041 0.039 0.032 0.038
11/30/2017 0.015 0.015 0.038 0.037 0.026
4/30/2018 0.023 0.027 0.02 0.028 0.024
5/31/2018 0.073 0.075 0.044 0.025 0.054
6/30/2018 0.073 0.06 0.026 0.028 0.046
7/31/2018 0.111 0.136 0.038 0.03 0.079
8/31/2018 0.106 0.065 0.036 0.021 0.057

20of6
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Big Bear Area Regional Wastewater Agency Discharge to Stanfield Marsh/Lake
Replenish Big Bear Appendix E - Big Bear Lake Ammonia and Hardness Calculations
MonthYear Station 1 Station 2 Station 6 Station 9 maidbias

Annual Average
9/30/2018 0.036 0.015 0.024 0.015 0.022
10/31/2018 0.083 0.015 0.015 0.015 0.032
11/30/2018 0.015 0.015 0.015 0.015 0.015
3/20/2019 0.015 0.015 0.133 0.015 0.044
4/11/2019 0.102 0.118 0.1 0.135 0.114
5/15/2019 0.184 0.165 0.143 0.041 0.133
6/13/2019 0.217 0.214 0.149 0.052 0.158
7/11/2019 0.172 0.155 0.147 0.106 0.145
8/8/2019 0.075 0.091 0.052 0.059 0.069
9/5/2019 0.062 0.045 0.039 0.049 0.049
10/29/2019 0.044 0.042 0.04 0.041 0.042
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Antidegradation Analysis for Proposed

Big Bear Area Regional Wastewater Agency X :
Discharge to Stanfield Marsh/Lake

Replenish Big Bear

Constituent: Hardness as CaCO3 Appendix E - Big Bear Lake Ammonia and Hardness Calculations

Nutrient TMDL Data
For this analysis, the lake-wide annual average was estimated by averaging the four station annual
averages consistent with the Nutrient TMDL approach, which consist of averaging the photic and
bottom samples for each sampling date.

Lake Wide
Annual
Station 1 Station 2 Station 6 Station 9 Average
Min 124 126 127 131 128
Max 200 193 193 200 191
Average 161 161 164 164 163
Median 160 163 165 164 163

Lake Wide
MonthYear Station 1 Station 2 Station 6 Station 9 Annual
Average

5/1/2009 160 164 164 163 163
6/30/2009 161 163 159 162 161
7/31/2009 164 164 167 164 165
8/31/2009 168 167 164 160 165
9/30/2009 167 168 167 164 166
10/31/2009 172 168 175 175 173
11/30/2009 170 170 171 172 170
6/30/2010 146 145 145 149 146
7/31/2010 151 153 162 159 156
8/31/2010 154 151 149 148 150
9/30/2010 150 152 149 150 150
10/31/2010 149 149 149 150 149
11/30/2010 149 149 149 150 149
3/31/2011 131 131 130 133 131
4/30/2011 124 127 130 133 129
5/31/2011 127 126 127 131 128
6/30/2011 129 131 132 132 131
7/31/2011 132 130 131 131 131
8/31/2011 135 134 134 135 134
9/30/2011 137 136 138 136 137
3/31/2012 145 147 147 147 147
4/30/2012 142 145 146 148 145
5/31/2012 146 145 145 147 146
6/30/2012 151 148 150 146 149
7/31/2012 158 156 155 152 155
8/31/2012 148 146 147 145 146
3/31/2013 143 140 150 155 147
4/30/2013 143 140 150 155 147
5/31/2013 150 160 158 150 154
6/30/2013 155 158 153 155 155
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Antidegradation Analysis for Proposed

Big Bear Area Regional Wastewater Agency Discharge to Stanfield Marsh/Lake
Replenish Big Bear Appendix E - Big Bear Lake Ammonia and Hardness Calculations
Lake Wide
MonthYear Station 1 Station 2 Station Annual
Average
7/31/2013 160 163 158 158 159
8/31/2013 153 155 165 155 157
9/30/2013 156 158 160 155 157
10/31/2013 153 153 155 153 153
11/30/2013 153 150 165 160 157
3/31/2014 180 175 170 175 175
4/30/2014 160 160 165 163 162
5/31/2014 160 163 160 165 162
6/30/2014 168 165 170 173 169
7/31/2014 165 165 165 163 164
8/31/2014 168 170 175 175 172
9/30/2014 175 175 185 175 178
10/31/2014 170 170 175 178 173
11/30/2014 170 170 175 175 173
3/31/2015 160 160 160 175 164
4/30/2015 175 175 180 180 178
5/31/2015 173 170 168 173 171
6/30/2015 185 185 190 180 185
7/31/2015 188 190 193 193 191
8/31/2015 173 178 183 178 178
9/30/2015 185 178 185 183 183
10/31/2015 185 185 188 190 187
11/30/2015 200 185 185 190 190
4/30/2016 170 173 180 180 176
5/31/2016 175 175 180 180 178
6/30/2016 190 193 188 180 188
7/31/2016 180 185 183 188 184
8/31/2016 178 188 188 183 184
9/30/2016 190 185 190 180 186
10/31/2016 175 178 173 178 176
11/30/2016 180 175 180 180 179
3/31/2017 150 150 160 165 156
4/30/2017 160 160 165 168 163
5/31/2017 150 158 163 165 159
6/30/2017 165 163 170 170 167
7/31/2017 160 160 163 160 161
8/31/2017 173 173 175 175 174
9/30/2017 180 178 170 178 176
10/31/2017 175 173 180 178 176
11/30/2017 175 175 180 175 176
4/30/2018 178 180 183 190 183
5/31/2018 183 185 188 183 184
6/30/2018 190 183 183 180 184
7/31/2018 190 188 185 185 187
8/31/2018 180 180 180 170 178
9/30/2018 175 180 178 180 178
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Antidegradation Analysis for Proposed

Big Bear Area Regional Wastewater Agency Discharge to Stanfield Marsh/Lake
Replenish Big Bear Appendix E - Big Bear Lake Ammonia and Hardness Calculations
Lake Wide
MonthYear Station 1 Station 2 Station Annual
Average
10/31/2018 190 180 180 185 184
11/30/2018 180 185 190 200 189
3/20/2019 130 130 130 140 133
4/11/2019 135 138 140 143 139
5/15/2019 135 140 140 148 141
6/13/2019 140 143 145 150 144
7/11/2019 140 143 155 155 148
8/8/2019 145 143 148 148 146
9/5/2019 150 153 150 158 153
10/29/2019 150 150 150 150 150
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Big Bear Area Regional Wastewater Agency
Replenish Big Bear

Antidegradation Analysis for Proposed Discharge to Stanfield Marsh/Lake
Appendix F - Boron Mass Balance Analysis with Lake Discharge

Due to the limited amount of water quality data available, a simple spreadsheet model was completed to evaluate the contribution of the Lake discharge to boron concentrations in the Lake over time. See Section 5.3.2 of the Antidegradation Analysis for
equations used.

Outflows Lake at End

Releases + o

Withdrawals + GGl Lake Inflow
Releases

Leakage

Year Lake Storage (AF) Inflows (AF)

BBARWA
Discharge

Boron (mg/L) Mass boron (pounds)

Volume Concentration
(AF) (mg/L)

Adjusted Natural

Year Watermaster Storage Inflows

Evaporation Discharge Lake Inflow

Discharge Releases Mass

1 36,009 36,009 7,112 2210 8,876 868 0 0.000 0.000 0.110 0 0 662 0 662 35,587 0.007

2 33,377 35,587 41,114 2210 12,112 999 0 0.000 0.000 0.110 0 0 662 0 662 65,800 0.004

3 61,380 65,800 25,447 2210 11,630 11,253 0 0.004 0.000 0.110 662 0 662 113 1,211 70,574 0.006

4 63,944 70,574 42,459 2210 11,883 31,045 0 0.006 0.000 0.110] 1,212 0 662 533 1,341 72,315 0.007

5 63,475 72,315 6,568 2210 11,990 2,358 0 0.007 0.000 0.110] 1,342 0 662 44 1,960 66,745 0.011

6 55,695 66,745 25,218 2210 11,125 2,951 6,777 0.011 0.000 0.110] 1,962 0 662 256 2,368 73,320 0.012

7 66,837 73,320 35,142 2210 12,007 25,266 79 0.012 0.000 0.110] 2,370 0 662 819 2,213 73,320 0.011

8 64,705 73,320 10,832 2210 11,710 2,524 0 0.011 0.000 0.110] 2,215 0 662 76 2,801 72,128 0.014

9 61,303 72,128 9,396 2210 11,518 2,636 0 0.014 0.000 0.110] 2,803 0 662 102 3,363 69,580 0.018
10 56,550 69,580 13,812 2210 11,515 1,488 0 0.018 0.000 0.110] 3,366 0 662 72 3,956 72,599 0.020
11 57,359 72,599 8,005 2210 10,819 266 0 0.020 0.000 0.110] 3,960 0 662 15 4,607 71,729 0.024
12 54,279 71,729 4,551 2210 11,161 355 0 0.024 0.000 0.110] 4,612 0 662 23 5,251 66,974 0.029
13 47,314 66,974 4,967 2210 11,092 355 0 0.029 0.000 0.110] 5,256 0 662 28 5,890 62,704 0.035
14 40,834 62,704 4,855 2210 9,542 457 0 0.035 0.000 0.110] 5,896 0 662 43 6,515 59,770 0.040
15 35,690 59,770 11,658 2210 9,235 565 0 0.040 0.000 0.110] 6,521 0 662 62 7,121 63,838 0.041
16 37,548 63,838 15,543 2210 10,714 489 0 0.041 0.000 0.110] 7,129 0 662 55 7,736 70,388 0.040
17 41,887 70,388 48,613 2210 11,716 12,382 23,793 0.040 0.000 0.110] 7,743 0 662 3,587 4,818 73,320 0.024
18 66,402 73,320 11,015 2210 11,784 2,903 0 0.024 0.000 0.110] 4,823 0 662 191 5,293 71,858 0.027
19 62,730 71,858 33,340 2210 11,861 19,225 3,002 0.027 0.000 0.110] 5,299 0 662 1,606 4,355 73,320 0.022
20 64,984 73,320 13,119 2210 12,262 4,228 0 0.022 0.000 0.110] 4,359 0 662 251 4,769 72,159 0.024
21 61,613 72,159 8,757 2210 11,456 1,015 0 0.024 0.000 0.110] 4,774 0 662 67 5,369 70,655 0.028
22 57,899 70,655 34,629 2210 11,464 12,790 9,920 0.028 0.000 0.110] 5,374 0 662 1,614 4,422 73,320 0.022
23 68,274 73,320 3,774 2210 12,473 1,269 0 0.022 0.000 0.110] 4,426 0 662 77 5,011 65,562 0.028
24 58,306 65,562 6,930 2210 11,829 1,106 0 0.028 0.000 0.110] 5,016 0 662 85 5,594 61,767 0.033
25 52,301 61,767 6,915 2210 11,299 1,094 0 0.033 0.000 0.110] 5,599 0 662 99 6,162 58,499 0.039
26 46,822 58,499 1,717 2210 10,375 1,040 0 0.039 0.000 0.110] 6,168 0 662 110 6,720 51,011 0.048
27 37,109 51,011 8,295 2210 9,382 1,073 0 0.048 0.000 0.110] 6,727 0 662 141 7,247 51,061 0.052
28 34,948 51,061 8,404 2210 9,025 1,154 0 0.052 0.000 0.110] 7,254 0 662 164 7,752 51,496 0.055
29 33,173 51,496 39,600 2210 11,525 745 7,716 0.055 0.000 0.110] 7,760 0 662 1,101 7,321 73,320 0.037
30 60,503 73,320 17,564 2210 12,421 1,371 5,982 0.037 0.000 0.110] 7,328 0 662 645 7,345 73,320 0.037
31 64,274 73,320 2,841 2210 11,921 1,445 0 0.037 0.000 0.110] 7,352 0 662 145 7,869 65,005 0.045
32 53,748 65,005 14,182 2210 11,460 865 0 0.045 0.000 0.110) 7,877 0 662 105 8,434 69,072 0.045
33 55,605 69,072 9,212 2210 11,233 1,154 0 0.045 0.000 0.110] 8,443 0 662 141 8,963 68,107 0.048
34 52,431 68,107 32,959 2210 11,374 3,269 15,313 0.048 0.000 0.110] 8,972 0 662 2,146 7,488 73,320 0.038
35 70,746 73,320 16,908 2210 12,028 8,649 0 0.038 0.000 0.110] 7,496 0 662 884 7,273 71,761 0.037
36 66,977 71,761 8,175 2210 12,503 1,871 0 0.037 0.000 0.110] 7,281 0 662 190 7,753 67,772 0.042
37 60,778 67,772 3,129 2210 11,645 2,168 0 0.042 0.000 0.110] 7,761 0 662 248 8,174 59,298 0.051
38 50,094 59,298 5,776 2210 10,942 1,386 0 0.051 0.000 0.110] 8,182 0 662 191 8,653 54,956 0.058
39 43,543 54,956 3,677 2210 9,709 2,033 0 0.058 0.000 0.110] 8,662 0 662 320 9,003 49,101 0.067
40 35,478 49,101 7,027 2210 9,309 1,349 0 0.067 0.000 0.110] 9,012 0 662 248 9,426 47,680 0.073
41 31,847 47,680 13,213 2210 9,777 1,077 0 0.073 0.000 0.110] 9,436 0 662 213 9,884 52,249 0.070
42 34,206 52,249 4,818 2210 9,391 1,391 0 0.070 0.000 0.110] 9,894 0 662 263 10,293 48,495 0.078
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Year

Year

Watermaster

Lake Storage (AF)

Adjusted
Storage

Inflows (AF)

Natural
Inflows

BBARWA

Evaporation

Outflows
Releases +
Withdrawals +

Additional

Boron (mg/L)

Antidegradation Analysis for Proposed Discharge to Stanfield Marsh/Lake
Appendix F - Boron Mass Balance Analysis with Lake Discharge

Mass boron (pounds)

Lake at End

Discharge

Lake

Inflow

Discharge Lake

Inflow Discharge Releases Mass elime L SERERTEE
Releases (AF) (mgl/L)
Leakage
43 28,242 48,495 25,391 2210 10,079 954 0.078 0.000 0.110] 10,303 662 203 10,762 65,063 0.061
44 42,590 65,063 7,945 2210 10,608 1,264 0.061 0.000 0.110} 10,773 662 209 11,225 63,346 0.065
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