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T E C H N I C A L  M E M O R A N D U M 
C O A S T A L  W A T E R  P R O J E C T 

 
 
To:  Larry Gallery/ Paul Findley JN 10-103579 
 
From:  Makrom Shatila 
 
Date:  April 27, 2005 
 
Subject: Coastal Water Project – Results of GEOSCIENCE North Marina HDD Study 
 

 
 
Introduction 
This Technical Memorandum (TM) specifically addresses the results of the study conducted by 
GEOSCIENCE titled “Feasibility of Using HDD Wells for Water Supply and Brine Discharge for 
the Coastal Water Project Desalination Plant, North Marina Site”.  The purpose of this 
investigation was to assess the feasibility of constructing horizontal directionally drilled (HDD) 
wells to extract raw water supply and inject brine concentrate at the alternate desalination 
facility at the North Marina, Armstrong Ranch site.  A variable density ground water model was 
developed in order to provide an initial assessment of potential impacts to water quality, 
quantity, and ground water levels from HDD extraction and injection wells.   
 
Proposed (Basic) Project HDD Configuration  
Under the Basic Project scenario, seven (7) HDD extraction wells would be constructed at the 
Farm Site and Marina Coast Treatment Plant Site. Each well would produce approximately 
2,205 gpm, for a total production of 22.2 MGD. Six (6) HDD injection wells would be constructed 
at the sites in the vicinity of the gravel mining pits (Lone Star Industries).  Three wells would be 
located at the northern gravel pit site, and three wells located at the southern gravel pit site. 
Each well is modeled as capable of injecting 1,413 gpm, for total injection of 12.2 MGD. 
 
Regional Project HDD Configuration 
Under the Regional Project scenario, twelve (12) HDD extraction wells would be constructed, 
with six at the Farm Site and six at the Marina Coast Treatment Plant Site. Each well would 
produce 2,315 gpm, for a total production of 40.0 MGD. Twelve (12) HDD injection wells would 
be constructed in the vicinity of the gravel pits, with six at the northern gravel pit site, and six at 
the southern gravel pit site. Each HDD injection well was modeled as capable of injecting 1,273 
gpm, for a total of 22.0 MGD. 
 
Existing Conditions – Seawater Intrusion 
In the vicinity of the proposed HDD wells, seawater has intruded approximately 3 ¼ to 5 miles 
inland within the 180-Foot Aquifer, and ¼ to 3 ¼ miles inland within the 400-Foot Aquifer. 
According to one source, seawater intrusion in the 180-Foot and 400-Foot Aquifers was 8,900 
acre-ft/yr in 1995.  The main sources of seawater intrusion are outcrops of the 180-Foot and 
400-Foot Aquifers on the bottom of Monterey Bay, discovered by the USGS in 1970.  There are 
also areas of active erosion along the south wall of the Monterey Submarine Canyon where the 
outcrops are located, representing new entrances for seawater intrusion. 
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Initial Modeling Results and Recommendations 
The initial model was designed with the intake wells drilled and completed in the “180-Foot 
Aquifer” and the injection wells drilled and completed in the “400-Foot Aquifer”.  For each 
scenario (Basic and Regional), the model was run for a 10-year period, using the flow rates 
specified above. 
 
In the 180-Foot Aquifer, the recharge from the east (inland) accounts for approximately 30% of 
the extracted HDD raw water supply.  Therefore the extent of seawater intrusion in the 180-foot 
aquifer decreased under both scenarios due to the effects of pumping approximately 30% of 
brackish groundwater (8000 mg/L TDS) and 70% seawater (34,000 mg/L TDS). 
  
The main concern was the impact of injecting brine into the 400-Foot Aquifer.  As mentioned 
previously the seawater intrusion in the 400 ft aquifer was ¼ to 3 ¼ miles inland.  The results 
reveal that at the basic scale the seawater intrusion was pushed inland an additional one-mile (4 
miles inland). At the regional scale the seawater intrusion was pushed inland an additional two 
miles (5 miles inland).  There are many political issues and regulations on the water quality of 
the 400-foot Aquifer, and therefore any contamination (increase in TDS) or increase in seawater 
intrusion in the 400-foot Aquifer would ascertain that the project is not feasible.      
 
It is recommended that the ground water model be modified to utilize the 180-foot Aquifer 
(contaminated, and not used for potable use) for both extraction of raw water and injection of 
brine concentrate.  The revised model needs to consider the decrease in TDS (salinity) 
concentration of the raw water due to the approximate 70% seawater, 30% brackish 
groundwater extraction.  The revised model will demonstrate the iterative effect of the 
decreased TDS concentrations being both extracted and injected into the same aquifer.  We 
believe the impacts will be localized in the vicinity of the wells, and perhaps even reduce 
seawater intrusion.  We realize that the extraction wells, with time will start pumping higher TDS 
concentrations due to the injected brine, but that is what we want to determine.  How long will it 
take to reach the extraction wells?  How fast will the TDS concentration increase? And will the 
TDS concentration ever reach a value grater than seawater (35,000 mg/L)?  If it does, then this 
scenario is not feasible, because of the higher cost in pressuring the RO membranes due to 
higher salinity raw water, but it will demonstrate that the idea was studied.  
 
Even though not modeled in this study, the Brine Disposal TM explains utilizing the MRWPCA 
outfall in conjunction with HDD wells to dilute the brine before discharge into the ocean.  The 
same HDD wells would then be used to inject the brine during major storm events 
(approximately 30 days/year), when the outfall is at full capacity. 
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