




























Attachment A 

Lagoon Monitoring Methodology 
 
Purpose: 
The purpose is to determine water quality changes spatially and temporally through the 
critical low-flow (summer months) with the estuary/lagoon complex.  The conversion of 
from an estuary that is a saltwater system to a freshwater lagoon is a dynamic process that 
forms a system that is hydraulically disconnected from the ocean, exchanges from ocean 
swells, fluctuating tides, and percolation through the sandbar.  Because of the dynamics 
of the lagoon, different age classes utilize the lagoon in various ways.  Salmonids, in 
particular, may spend anywhere between several hours to several months within a lagoon 
rearing before entering the ocean. 
 
Method: 
General Water Quality Monitoring Program 
The five most important parameter to document to evaluate changes to the lagoon 
environment are: (1) in-flows, (2) salinity, (3) temperature, (4) dissolved oxygen, and (5) 
pH, although other parameters such as turbidity, nitrate, and phosphate concentrations are 
useful for other beneficial use analysis.   
 
Sampling Locations, Parameters, Frequency 
General water quality measurements of dissolved oxygen (DO), salinity, pH, and 
temperature will occur during April through November.  Continuous sampling should 
record at frequent intervals (e.g. hourly) to capture changes in the lagoon.  Upstream of 
the lagoon, monthly grab samples would be sufficient for documenting overall changes to 
freshwater inputs into the lagoon.  The locations should be stratified to represent the 
entire lagoon system.1  Samples should be taken at a one foot depth interval.  Ideally, a 
continuous monitoring setup that transitions through varying levels would provide greater 
data, however it can be cost prohibitive.  Grab samples for sites outside of the lagoon 
complex should occur away from the bank in flowing surface water and at a depth 
approximately 60% of the water column. Readings should record data at hourly intervals 
in degrees Celsius (ºC) to the nearest 0.1º for temperature, pH can be measured to the 
nearest 0.1 measurement, to the nearest 0.1 milligrams per liter (mg/L) and at what 
saturation percentage for DO, and part per thousand (ppt) for salinity. 
  
Flows should be measured using a flow gage to the nearest 0.1 cubic feet per second 
(cfs).  Flow data is recorded hourly and can be retrieved from USGS gages.  If a USGS is 
not in close proximity, a pressure-transducer or equivalent technology can measure water 
surface elevation and be calibrated with cross-sections and flow measurements to 
establish a flow curve.   
 
Quality Sampling Quality Assurance 
If continuous sampling is conducted, routine monthly grab samples should also be 
performed to verify accuracy of the data and calibrate the equipment. 
                                                 
1 The three zones, lower, middle, upper, are defined by the variation of freshwater to saltwater 
concentrations with the upper section having the greatest inflow of freshwater and the lower section having 
the greatest concentration of saltwater 



Attachment A 

Lagoon Monitoring Methodology (Cont.) 

a) Samples should be collected in containers with labels to be filled out with 
permanent ink prior to attachment to the container 

b) Sample labels will include: location, date, and time of sample location 
c) Sampling equipment such as a Kmmerer bottle will be rinsed with lagoon water 

from each sample site prior to retaining the water sample from that site 
 
 
 



Attachment B 

 
DRAFT 

FISH AND GAME COMMISSION POLICY ON ANADROMOUS 
RAINBOW TROUT 

The following policy provides direction to the Department regarding 
management, restoration, and protection of steelhead (anadromous rainbow 
trout) with emphasis on naturally spawned fish. The policy directs the 
Department to protect critical habitat elements that support natural-origin 
steelhead including spawning and rearing areas, coastal lagoons, and the 
instream flows that support those habitats. The policy also directs the 
Department to oppose development that will result in loss of habitat. 

Excerpts: 

It is the policy of the Fish and Game Commission that:  

I. Anadromous rainbow trout, commonly called steelhead, shall be managed to 
protect and maintain the populations and genetic integrity of all identifiable 
stocks. Naturally spawned anadromous rainbow trout shall provide the 
foundation of the Department’s management program.  

II. Anadromous rainbow trout populations shall be periodically inventoried by 
the Department, or its agents, as necessary for management and protection of the 
anadromous rainbow trout stocks and their habitat, as outlined in this policy.  

III. Anadromous rainbow trout streams shall be inventoried for quantity and 
quality of habitat, including stream flow conditions. Restoration and acquisition 
plans shall be developed and implemented to safeguard such critical habitats as 
estuaries, coastal lagoons, and spawning and rearing areas, and to protect or 
guarantee future instream flows. Steelhead Fishing Report - Restoration Card 
Program and other funding may be directed to implement the plans. 

IV. Existing anadromous rainbow trout habitat shall not be diminished further 
without offsetting mitigation of equal or greater long-term habitat benefits. All 
available steps shall be taken to prevent loss of habitat, and the Department shall 
oppose any development or project that will result in irreplaceable losses. 
Artificial production shall not be considered appropriate mitigation for loss of 
wild fish or their habitat.  

V. The Department shall strive to improve habitat conditions, alleviate threats, 
and renegotiate mitigation requirements at appropriate opportunities to 
eliminate the need for fish rescue operations. Anadromous rainbow trout rescue 
will not be considered as mitigation for proposed water development.  



Before the 
State Water Resources Control Board 

June 16, 2011 
 

In the Matter of  
Consideration of Water Rights Permit for El Sur Ranch,  

Big Sur River, Monterey County  
 

Policy Statement Summary of  
The California Department of Fish and Game  

(Attachment C) 
 
Good morning Chairman Hoppin, members of the Board. I’m Robert Holmes, Staff 
Environmental Scientist with the Department of Fish and Game. I am the Instream Flow 
Coordinator for the Department, as well as the California representative on the national Instream 
Flow Council. I am currently leading an instream flow study in the Big Sur River, which is 
intended to quantify or characterize south-central steelhead habitat in the Big Sur River as a 
function of flow, and provide the best available scientific information upon which to base flow 
recommendations that are protective of fish and wildlife, especially south-central steelhead.  
 
The Big Sur River was identified as one of the Department’s twenty-two priority streams in 2008 
for instream flow recommendations. Pursuant to the Public Resources Code (PRC) sections 
10000-10005, the Department is mandated to identify stream flow requirements for the long-
term protection, maintenance and proper stewardship of fish and wildlife resources for each 
priority stream. Available data were not sufficient to fulfill the Department’s PRC obligations for 
the Big Sur River and, as such, the Department began the mandated instream flow study in the 
fall of 2009.  
 
The stream flow requirements identified through the current study will include flows needed for 
protection of the following south-central steelhead life stages:  
 

1) Adult passage  
2) Juvenile rearing  
3) Adult spawning 
 

The study’s final project report is scheduled for completion in August 2012. The Department will 
then seek consultation pursuant to the PRC on the stream flow requirements, and after such, 
will transmit the stream flow requirements to the State Water Resources Control Board 
(SWRCB) for consideration as set forth in Section 1257.5 of the Water Code. It is anticipated the 
stream flow requirements for the Big Sur River will be transmitted to SWRCB in early 2013. 
 
The study is focused on the lower 7.5 miles of the Big Sur River – as well as the lagoon, 
consistent with the anadromous zone for south-central steelhead. The study approach is 
consistent with the Department’s Instream Flow Incremental Methodology (IFIM) policy, and 
includes the following methods and components:  
 

1) Habitat mapping and sampling sites spanning the length of steelhead anadromy;  



2) Lagoon assessment including steelhead surveys, bathymetric mapping and water 
quality assessments;  

3) Site-specific habitat suitability criteria (HSC) development for rearing juvenile 
steelhead; 

4) Critical riffle passage assessments;  
5) 1-Dimensional and 2-Dimensional physical habitat simulation (PHABSIM) hydraulic 

models;  
6) USGS stream flow gage installed in the lower reach of the river. 

 
This study will provide the best available scientific information upon which to set flow standards 
for the Big Sur River, and as such, should be a key element of the Board’s current and future 
decisions on the El Sur Ranch water rights application, as well as other applications for the Big 
Sur River it may consider.   
 
 
 


