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From: Mark Woyshner and Barry Hecht

Date: March 1, 1999

Subject: Preliminary Feasibility Assessment of Ground Water in the Martini
Creek, McNee Ranch and Upper Montara Creek Area Interim Status
Report

Background

The California Department of Water Resources (1999) is concluding a study that examined
potential options for improving the reliability of water supply serving the Montara area (DWR,
1999). It concluded that ground-water development and/or negotiation of water transfers appears
to be most favorable, with the former being the most economically attractive. Additionally, with
regard to ground-water development, the report recommended exploring the McNee Ranch area
and additional wells in the upper Montara Creek area, north of the Wagner Well. A copy of an
initial draft of the DWR study is attached as Appendix A.

Balance Hydrologics has been retained by the Montara Sanitary District (MSD) to further research
and elaborate upon the general findings of the DWR overview report. Balance staff have
conducted several ground-water studies for public entities in the Montara and Mid-Coast areas
(Laduzinsky and others, 1988; Hecht and others, 1989,1992), and have performed a number of
other investigations bearing upon the hydrologic needs for habitat, water-supply, aesthetic and
recreational uses throughout the region. We were invited to attend the August 6, 1998 Montara
Sanitary District Board meeting, when the DWR report was presented. We subsequently prepared
a work scope to further evaluate the feasibility of ground-water supply. At the request of MSD,
the scope was modified to encompass three discrete phases. This interim status report summarizes
work to date, providing information to assist MSD decisions into whether or where to proceed
further with ground-water exploration and evaluation.

The objectives of the work were to:

e Develop a preliminary feasibility assessment for McNee Ranch, Martini Creek, adjacent
unnamed basins, and Montara Creek aquifer upstream of the Wagner Well.

e Provide initial guidance on where to drill to obtain water or to maximize water availability
during drought periods.

Page 1
File name: 98040 letter report.doc 900 Modoc St, Berkeley, CA, 94707-2208
Phone 510-527-0727: Fax 510-527-8531



BALANCE HYDROLOGICS, Inc.

Technical Memo

e Assess initial compatibility with other water uses that exist in the basins.

The first phase of our study has two tasks: (1) information gathering, and (2) preliminary water
budget.

This report is an interim document. It is interim because (a) significant revisions are being made to
the California Department of Water Resources report which was to have preceded our work, (b)
there may be immediate need for the information we have developed to date, due to possible
contamination of the Wagner #3 and Drake wells', (c) we anticipate substantial additional
information on surface runoff to come available? shortly after March 1, and (d) only a short status
report was envisioned for the end of this initial phase of Balance’s envisioned scope of work, with
significant report development reserved for the end of the third phase. Release of the information
we have collected and synthesized becomes useful to the MSD board and staff in evaluating the
further findings of the DWR study and in addressing potential immediate water-supply needs as a
result of the detection of possible constituents of concern in the two wells.

Information gathered

We visited the San Mateo County Health Services and copied the well logs, pump test sheets and
water quality data for residents in the Montara area. These were compiled in an accompanying
document, “Well Logs of the Montara Area.” A summary of well construction and performance is
found in Appendix B.

We contacted Caltrans for borehole logs or watershed information. Two individuals were
contacted in the Oakland office: Bob Banks (286-4818) in the geotechnical division, and Joe
Peterson (286-6377) in hydraulics. Caltrans has conducted many borings along Highway 1 (and
especially in the Devil’s Slide area). Most of the data from the slide area is in highly disturbed
materials and is not representative of our site. The many shallow borings near bridges and other
infrastructure as well were generally not useful. No well logs which may have been obtained by

! An initial meeting to outline potential responses to this emerging issue is to be held March 3, 1999 at the
Montara Sheriff’s stations. This report can not, therefore, include information or materials resulting from this
meeting, nor is it our intent to have this interim information made available prior to suitable review by MSD staff
and board members.

% As part of stream gaging programs on Denniston and Apanolio Creeks sponsored by the Landowners’ group
(approvals pending) and the San Mateo County RCD, respectively.
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Caltran in the course of acquiring the right-of-way were found in the agency’s files. Watershed
information collected by Caltrans Staff (drainage areas, 100-yr. flows, etc.) is found in Appendix
C.

A search for color-infrared red (CIR) aerial photography was conducted and two photos were
purchased: 8/16/82 a wet year, and 6/22/87 a dry year. CIR aerial photographs can be very
helpful in locating of seeps and springs, and for defining fracture trends and photolinears for us in
for proposed well location.

Meteorological data used in the water balance are summarized in Appendix D. These data include
records of rainfall at Half Moon Bay airport (NCDC data), isohyetal maps (Rantz, 1971; SCS,
1961), rainfall/runoff relation, runoff maps (Rantz, 1974), and U.C. cooperations extension
evapotranspiration data for Half Moon Bay (Snyder and others, 1991).

Reports reviewed are listed in the reference section. Some pertinent maps and figures from these
reports are found in Appendix E.

Water Balance

One of the conclusions of the DWR report was that the amount of ground water available may not
be sufficient to provide for all projected future demands for water in the Montara area. A
preliminary water balance was conducted to address this concern. The water balance method is
similar to that described in the 1998 Kleinfelder investigation of El Granada Ground-water and the
Montara-Moss Beach Water Well EIR (Hecht and others, 1989). In brief, it is an accounting of the
flow of water (inflows — outflows) to estimate an unknown (or less certain) parameter, in this case
recharge to the water-table aquifer. The water table responds to recharge by rising, as more water
is stored in the aquifer. Outflows from the aquifer include flow to the ocean, consumptive use by
vegetations drawing upon ground water (“phreatophytes™) and ground-water extraction by well

pumping.
The water balance method was used to predict infiltration to the aquifer for three scenarios:

e Normal (steady state) conditions, where water-level fluctuation is averaged over time and
all inflows are equal to outflows, leaving net ground-water storage unchanged;

e 1981, a dry year; drier than about 75 percent of all years; and
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e 1977, acritically dry year and the driest year in recent memory

The first part of the analysis was to estimate recharge to the water table, which is rainfall less
runoff and evapotranspiration. This is tabulated in Appendix F for the areas of interest, as well as
for Apanolio Creek basin, a watershed similar to Martini in relief, size and geology but with more
rainfall. Supporting information is included. Given that we measured runoff in Apanolio Creek,
certain checks to the water balance were possible.

The recharge and runoff estimates (in Appendix F) were applied to delineated areas on Figure 1 to
estimate total recharge and runoff in acre-feet’. The sub-areas were totaled to give theoretical
maximum recharge to the resource. Effectively, only a portion of the total can be utilized.
Depending on the placement of the production wells, ponds and reservoirs, perhaps half of the
water could reasonably be utilized.

The annual recharge and runoff for normal conditions, dry and critically dry years are summarized
in Table 1. The steady state analysis shows means of 630 acre-feet per year recharge and 758 acre-
feet per year runoff. If half of this amount were developable, about 700 acre-feet per year should
be available, an average, for water supply. Domestic use for 2030 is predicted to be 645 acre-feet.
Therefore, if every year had an average amount of rainfall, then there would appear to be an
adequate supply. The 700 acre-feet estimate does not include the 740 acre-feet per year currently
supplied by CUCC from other supplies (i.e. the Montara Creek and airport wells).

During dry years, such as 1981, recharge will diminish to about two-thirds of the long-term
average, and during critically dry years recharge is effectively zero. Outflows (water pumped or
flowing from the aquifer) are sustained from ground-water in storage. Normal storage was
estimated in Table 2 and summarized in Table 1. During drought years, the storage is depleted by
flow towards the ocean and by any extraction. There appears to be a limited amount of storage that
may likely support extraction during a couple years of severe drought. An extended drought
would likely severely limit supply. Detailed analysis can firm up these estimates. Water level
information indicates that storage is replenished relatively quickly at the end of a severe drought
(DWR, 1998), which also suggests limited storage. We saw in streamflow records form Apanolio
Creek that the decomposed granitic soils, like those in the Martini area, tend to easily absorb rain

? An acre-foot is an acre of water that is one foot in depth, 43560 cubic feet or 325,851 gallons. One acre-foot per
year is 892 gallons per day or 0.62 gallons per minute. One acre-foot per day is 0.5 cubic feet per second (cfs) flow.
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and limit runoff peaks (refer to the Apanolio hydrograph in Appendix F). The soils also tend to
drain easily.

Other uses would draw on the resources, most notably two pending applications by the State of
California to divert up to 1.05 cfs (760 acre-feet) per year from Martini Creek (DWR, 1998).
Details of the applications are unknown and should be clarified. Similar applications are listed in
Appendix G. Other uses include a permit to store 25 acre-feet for irrigation by the landowner
group, and about 25 acre-feet for riparian vegetation.

Not estimated is storage in deep fractures. Some of the high producing wells plotted in Figure 1
draw from densely-fractured granitic rocks. Others have high yields from highly conductive
alluvial gravels. Although not noted in the well log, the Wagner well seems to be positioned along
a fracture.

It should also be noted that because runoff was estimated based on a rainfall/runoff relations
observed in other basins, and not directly with gaging records, the accuracy of the recharge
estimate is largely reduced. The estimate of recharge could be improved by measuring flow in
Martini Creek. Likewise, ground-water outflow estimates could be improved, as professionally
hydrogeologic information becomes available with a drilling campaign.

Criteria to guide potential well locations

In order to supply 645 acre-feet per year to meet the year 2030 use prediction (DWR, 1999), a
pumping rate of 400 gallons per minute (gpm) would need to be achieved. This rate could
arbitrarily be met with 10 wells that pump 40 gpm. The average specific capacity of the Montara
terrace is 0.23 gpm per foot, and the average saturated thickness of the aquifer is 192 feet
(Appendix B); multiplied together, gives an average potential yield of about 40 gpm. The exact
placement wells would need further study to evaluate radii of capture and flow conditions. It is
clear that higher average yields are found from wells in alluvium, deeply weathered and fractured
granite.

Well performance information for the Montara wells was ranked and the 15 highest producers and
15 lowest producers plotted in Appendix B. The wells were located on the hydrology map (Figure
1). Highest producers appear to be located in alluvial gravels and along fractures, or where
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conductive materials overlap. For example, where fractured granitics underlie alluvial gravels, as
in the Cedar and Harte Roads area, or where fractures co-occur where deeply weathered granitics
and/or alluvium, as in the Wagner well area. Other high yielding wells appear to be positioned
along a fault or fracture trace.

Color-infrared-red aerial photographs were analyzed for locations of seep, springs, and geographic
trends. Major seeps and wooded areas were transferred to Figure 1. Potential well locations would
ideally be positioned along the fractures, seep trends, discharge areas, and deeply weathered
granite and alluvium areas. A preliminary evaluation of some potential locations is found in
Figure 2. Further study including a field reconnaissance would be required to finalize sites for a
drilling campaign. The locations of above- and below-ground utilities should, of course, be
considered when siting the wells.

Concluding remarks

We concur with the conclusion in the DWR 1998 draft report that states “the amount of ground-
water available in the Montara area may not be sufficient to provide all of the future demands of
water in the Montara area”, particularly during an extended drought. Hydrologic information is
limited, and supply predictions to meet demand in 2030, although theoretically possible, leave little
room for inaccuracies or well limitations. However, a reasonably substantial water resource exists
and merits exploration. The resource should provide a large portion of the demand (Table 1). In
additions, conjunctive use options would be sensible to augment recharge during most years but
these options may likely be limited during droughts.

We suggest that a field reconnaissance be conducted to select potential drilling sites that would
focus on fracture flow, areas of deep alluvium and decomposed granite, seeps and discharge areas.
Some preliminary sites are mapped on Figure 2. We also recommend a modest gaging program on
Martini Creek to firm up the recharge estimates and a multi-year water balance to predict supplies
through a drought.

Limitations

This report was prepared in general accordance with the accepted standard of practice existing in
Northern California at the time the investigation was performed. No other warranties, expressed
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or implied, are made. It should be recognized that interpretation and evaluation of subsurface
conditions and water balance predictions is a difficult and inexact art. Judgment leading to
conclusions and recommendations are general made with an incomplete knowledge of the
conditions present. More extensive studies, including gaging of Martini Creek and collection of
subsurface information in the area of interest, can reduce the inherent uncertainties associated with
such studies. If the client wishes to reduce the uncertainty beyond the level associated with this
study, Balance should be notified for additional consultation.

Balance Hydrologics has prepared this report for the client’s exclusive use on this particular
project. The report is based in part on work performed by experts in related fields, information
provided by the client, and/or upon reference values commonly used in the area or developed by
sources generally held to be reliable. We have not independently verified their validity, accuracy or
representatives to this or other sites. The recommendations provided in this report are based on the
assumption that an appropriate and adequate follow-up program will be conducted, and that our
firm will be retained at key stages in the project to revise the findings and recommendations

described in this report.
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Attachments

Table 1. Summary of water resources and uses in the Martini and Montara Creek area.
Table 2. Estimated ground-water storage in the Martini and Montara Creek area.

Figure 1. Hydrology map of the area north of Montara.
Figure 2. Production well location map.

Accompaning Document : Well logs of the Montara area.
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Table 1. Summary of water resources and uses in the Martini and Montara Creek area

Acre-feet per year gpm

Annual recharge

Normal (steady state) 635 393

1981 dry year 425 263

1977 critically dry year 28 17
Annual runoff

Normal (steady state) 758 470

1981 dry year 505 313

1977 critically dry year 162 94
Storage (average estimate) 4135 -

Terrace and valley alluvium 2484 -

Upland slopes 1651 -

Deep fractures ? -
Domestic use (CUCC master plan)

1995 (5,705 people @ 80 gpd) 511 317

2030 (7,194 people @ 80 gpd) 645 400

Other uses

1) The State of California had filed two applications to divert up to 1.05 cfs (760 affyr) from Martini Cr (DWR 1998 draft).

2) The landowner group has a permit to store 25 af for irrigation (DWR 1998 draft).

3) Evapotranspiration from xeric vegetation has been accounted for in the estimate of recharge; however,

riparian and other phreatophytic vegetation would require about 20 to 25 affyr.

Other sources

CUCC currently extracts about 460 gpm (available yield) or about 740 ac-ft per year from current production

wells (i.e. Montara Creek and the Airport wells).

Notes

1) Principal outflows from the aquifer are flow to the ocean and pumping. Under normal (steady state) conditions
with no pumping, infiltration should equal flow to the ocean. Given this, average transmissivity (the least accurate
and precise parameter in the water balance) should be 2360 gpd/ft. The 1989 Kleinfelder report (Hecht and others)

estimated 1,800 gpd/ft. The maximum transmissivity in the terrace well logs was 1545 gpd/t.

2) Storage was estimated from water level information when the well was tested for yield. Water levels may

drop 10 ft during a dry year and 20 ft during a critically dry year in the terrace and alluvium

(Laduzinsky and others, 1988). A typical multi-year drought may reduce the storage by half or more
(ESA and Luhdorif & Scalmanini, 1992), an important assessment to be developed during the next phase of work.

98040 water balance.xIs, 3/1/99
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Balance Hydrologics, Inc.
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Appendix A.
Conclusions to the Montara Water Supply Study (DWR 1999)
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due to the moratorium and customer’s concerns about the high cost of water. Montara
Sanitary District, as a public agency, would require significant public participation in
developing a water supply option for the community. MSD, as a water developer, may
provide additional opportunities and other advantages in developing water supply options.
For example, a public agency may have greater access to low-interest loans for studies and/or
project development and is tax exempt.

The administrative approach of interested parties will be very important in implementing a
water supply reliability improvement solution. Montara Sanitary District can implement a
wide variety of solutions in cooperation with Citizens Utilities. For example, the district could
act as a water wholesaler by developing a water supply solution and then selling the water to
Citizens Utilities for retail, There are some legal constraints on the types of actions that
Montara Sanitary District can take in implementing water supply reliability improvement
solutions. For example, the-California Public Utilities Code protects the investments of
private utilities regulated by the State PUC. The Service Duplication Act (Section 1501 ff)
states, “that it 1s necessary for the public health, safety, and welfare that privately owned
public utilities regulated by the state be compensated for damages that they may suffer by
reason of political subdivisions extending their- facilities into the service areas of such privately
owned public utilities.” This and the following sections would specifically protect CUCC
from damages caused by MSD developing an additional water supply and retailing it within
the CUCC service area. Since Citizens’ and MSD’s service areas are very similar, options
that would retail water in the communities may be subject to the Service Duplication Act.

An important first step in developing a supplemental water supply is to analyze water use and
\A 3 « water supply. A comparison of water use and supply indicate the reliability of a water supply
system, Water use is typically determined by evaluating population and per capita use
associated with a service area. Population and per capita use is then projected to estimate
future water use. A number of local factors will affect future population, the most significant
of which may be the water connection moratorium. Citizens Utilities’ master plan estimates
current (1995) system water use to be 511 acre feet per year. This estimate is based on a
population of 5,705 and a per capita use of 80 gallons per capita per day. As previously
mentioned, the master plan focuses on a comparison of the system’s reliable capacity (310
gallons per minute) against maximum day demand (47] gpm), which indicates a need for
greater source capacity. This comparison does not include improvements to the system
subsequent to publication of the master plan. As the population within the service area grows,
system water use will increase proportionally. Linear growth (at an annual rate of 0.7
percent) from 1995 through 2030 would increase the population to 7,194 and water use to
645 acre feet per year. This estimated growth alone would require an additional 134 acre feet
per year.

This study will not attempt to reevaluate CUCC’s reliability assessment, but will instead focus
on evaluation of feasible options to increase the system’s water supply. In addition, this study
could not accurately determine what the future population growth within the water system
service area will be due to uncertainties related to the moratorium and other growth control
issues, The sanitary district should work closely with Citizens Utilities, the State PUC, San
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Mateo County, as well as interested members of the public on matters related to the water
system and population growth. MSD and the above entities need to decide how much growth
the water system should support. This determination will significantly affect the feasibility and
comparative appropriateness of the supplemental water supply options presented herein. For
example, if growth is relatively rapid, pursuing small local ground water options may not be

appropriate. If growth were very slow, pursuing a larger imported water supply would
probably be cost prohibitive.
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Conclusions

The following are noteworthy conclusions derived during the development of the Montara
Water Supply Study:;

According to the entities involved, the Montara water system is inadequate for the
current level of development. Water needs exceed the available water supply. In
addition, during peak demand periods, the water system capacity is not sufficient
to meet water needs. The inadequacies are primarily related to water source
capacity. DWR did not evaluate water supplies, needs, and shortages, but concurs
with the entities that a water system deficiency currently exists.

Future water needs are highly dependent upon the future population connected to
the Montara water system. Future population changes will be influenced by the
water system connection moratorium, the San Mateo County Local Coastal Plan
limitations, and the county development review process (including the public
response to development proposals). Based on Citizens Utilitics projections,
yearly water demands will increase by approximately 130 acre feet by 2030. This
projected demand increase does riot include the existing system shortage described
above, '

Water development in and surrounding the Montara area has historically been very
difficult. Water resources are limited, water development can be competitive, and
anti-growth sentiment is significant. Cooperation between various interests and
agencies is an important tool that can provide cost savings, improved protection of
resources, and increased opportunities.

Montara Sanitary District has attained legal status as a county water district with
the ability to develop, acquire, and sell water. The benefits of public agency status
include compliance with the Raker Act private utility exclusion, improved potential
of increased public participation in the planning process, and independence of PUC
regulation.

Hydrologic information and data (both surface water and groundwater) for the
arca in and surrounding Montara is limited. In many cases, the data and
information currently available may not be sufficient for making water management
decisions,

A number of water supply development options to augment the Montara area
water system supply appear to be feasible. Feasible options include local surface
water development, ground water development, desalination, and negotiation of a
water transfer.
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After cursory revicw, ground water development and negotiation of a water
transfer appear to be most favorable, The most easily developed option appears to
be ground water development. The economic component of the ground water
option is especially attractive, as the cost of preliminary investigation and cost per
acre foot are apparently significantly less than other options.

Exploratory drilling can answer a number of immediate questions related to
feasibility of the ground water options at minimal cost. A pump test,
hydrogeologic information derived during the drilling, and minimal analysis should
provide adequate information to decide whether to proceed with a design.

The amount of additional ground water available may not be sufficient to provide
for all projected future demands for water in the Montara area. Cursory estimates
by DWR of the yield from the “McNee Ranch Well Field” and the “New Well
North of the Wagner Well” options indicate an annual supplemental supply of 120
acre feet, This supplemental yield is slightly less than the additional supply
estimated by CUCC as necessary to meet future population needs.

The amount of water available through negotiation of a water transfer is limited by
conveyance space in relevant pipelines and aqueducts. A water transfer is a
negotiated agreement, and therefore can be most effectively and efﬁcnently
implemented in a spirit of cooperation.

Conjunctive use may provide sxgmﬁcant benefits to local water users including
protection of environmental resources, stabilization of ground water levels, and
increased water supply. In the Denniston sub-basin, these benefits may be
available if a surface water source can be identified for recharge, and regulators
and water users can reach agreement on altematxve management strategies.

Traditional conjunctive use does hot appear to be feasible under current ground
water management practices for the Denniston sub-basin, due primarily to an
apparent lack of available storage space. However, traditional conjunctive use
may be feasible if the sub-basin can be pumped to lower levels without adversely
impacting Pillar Point Marsh.

A more limited approach to conjunctive use in the Denniston sub-basin may
provide more limited benefits. Recharge and recovery of surface water during a
specific drought year would provide the above-mentioned benefits, excluding
increased water supply. This type of management approach may provide improved
flexibility, but no additional supply as compared to simply delivering the surface or
imported supply directly to the water system.
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Recommendations

The Montara Sanitary District Board of Directors and more specifically the district’s
customers will now need to assess the communities’ water supply and make a number of
decisions regarding the future. As stated previously, the future of the water supply may
significantly impact the Montara Sanitary District. The district should work closely with
Citizens Utilities in this decision-making process. Following is a listing of recommendations,
which are significantly derived from this study and report’s conclusions:

An important preliminary step for Montara Sanitary District will be to work closely
with members of the community and San Mateo County to determine the amount
of additionial development residents would be willing to support.

Montara Sanitary District needs to make every effort to work cooperatively with
the appropriate organizations to circumvent potential political roadblocks.
Organizations include Citizens Ultilities, Coastside County Water District, San
Mateo County, various landowners, as well as the public. Dialogue with each of
these entities should begin as soon as practical.

As a county water district, Montara Sahitaty District must develop and encourage
public participation and support during the supplemental water supply planning
process.

Montara Sanitary District should support any efforts to improve water resource
data and information (esp. data collection) for the area in and surrounding the
water system service area. The district should also monitor current efforts by the
landowner group and Coastside County Water District to develop local surface
and ground water hydrology data and information,

Discussions should be initiated with landowners regarding the potential ground
water development options. If an agreement can be reached for further
investigation of a specific option, exploratory drilling should proceed. If the
exploratory drilling and review indicates a feasible option, an agreement to develop
the option should be negotiated and design should proceed.

Discussions should be initiated among local water entities regarding potential
water transfer options, If participants can agree on terms for additional
investigation, a water marketing consultant should be retained to assist in
negotiations.
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Appendix B.

Summary of Well Logs in the Montara Area

File name: 98040 letter report.doc 900 Modoc St, Berkeley, CA, 94707-2208
Phone 510-527-0727: Fax 510-527-8531



Summary of well construction and performance by sub-area, Montara area.

Tota! Depth to Specific Transmissivity Saturated Hydraulic Conductivity Specific
Depth Water Capacity gpd/ft Thickness gpd/ft2 cm/s Conductance
ft ft gpm/t ft umhosi/cm @ 25C
All Wells
Average 224 63 0.42 782 153 7.58 3.6E-04 639
Std.Dev. 99 40 0.63 1168 74 13.45 6.3E-04 271
Maximum 500 180 2.92 5425 342 68.89 3.2E-03 1280
Median 215 55 0.21 395 140 2.90 1.4E-04 595
Minimum 56 4 0.01 24 52 0.09 4.1E-06 270
Sample Size 76 68 67 67 67 67 67 52
Montara Terrace (between Hwy 1 & Birch St)
Average 266 71 0.23 419 192 3.68 1.7E-04 864
Std.Dev. 99 37 0.22 416 83 511 2.4E-04 200
Maximum 440 127 0.83 1545 342 21.76 1.0E-03 1280
Median 250 65 0.16 291 185 1.21 5.7E-05 900
Minimum 73 6 0.02 39 67 0.11 5.3E-06 500
Sample Size 25 23 23 23 23 23 23 18
Lower Montara Terrace (between Hwy 1 & East Ave.)
Average 229 62 0.28 516 167 4.87 2.3E-04 917
Std.Dev. 89 40 0.24 454 75 5.90 2.8E-04 179
Maximum 390 115 0.83 1545 326 21.76 1.0E-03 1280
Median 236 47 0.24 440 185 4.19 2.0E-04 925
Minimum 73 6 0.03 48 67 0.17 8.2E-06 590
Sample Size 15 15 15 15 15 15 15 14
Upper Montara Terrace (between East Ave and Blirch St)
Average 321 88 0.13 238 241 1.40 6.6E-05 678
Std.Dev. 91 26 0.15 274 82 1.87 8.8E-05 168
Maximum 440 127 0.45 845 342 5.64 2.7E-04 900
Median 325 97 0.08 145 256 0.76 3.6E-05 655
Minimum 200 50 0.02 39 145 0.11 5.3E-06 500
Sample Size 10 8 8 8 8 8 8 4
Upper Montara Creek (east of Birch St)
Average 198 57 0.65 1213 123 12.49 5.9E-04 467
Std.Dev. 97 48 0.78 1445 44 18.30 8.6E-04 159
Maximum 500 180 292 5425 252 68.89 3.2E-03 780
Median 175 39 0.34 641 120 467 2.2E-04 430
Minimum 56 4 0.04 67 52 0.59 2.8E-05 270
Sample Size 36 30 29 29 29 29 29 25
Southwest of Alamo Street
Average 182 65 0.14 261 118 3.11 1.5E-04 668
Std.Dev. 80 25 0.18 334 65 4.06 1.9E-04 337
Maximum 370 120 0.63 1163 250 13.84 6.5E-04 1240
Median 160 60 0.10 183 90 2.18 1.0E-04 520
Minimum 100 30 0.02 48 60 0.19 8.8E-06 270
Sample Size 10 10 10 10 10 10 10 8
Montara Heights
Average 283 62 0.54 1000 221 6.02 2.8E-04 658
Std.Dev. 52 19 1.06 1968 67 11.96 5.6E-04
Maximum 350 80 243 4517 295 27.38 1.3E-03 658
Median 300 65 0.05 101 235 0.40 1.9E-05 658
Minimum 220 33 0.01 24 140 0.09 4.1E-06 658
Sample Size 5 5 5 5 5 5 5 1
Notes

Specific capacity (Cs) = Yield (gpm) / Drawdown (ft); a way to evaluate the relative performance of a well,

compared with others in the area.

Transmissivity (T) = Hydraulic Conductivity (K) * Saturated Thickness (b). it was calculated from Specific Capacity (Cs)
using the equation T = 1860 C (DWR Bulletin No. 118-2, June 1974).

Hydraulic conductivity (K) = T/b, where b is the distance from the summer water level to bottom of the well.

Specific conductance is the elsctrical conductivity of the water at 25 degrees C,

which is related to the salinity of the sample.

98040 well logs.xls, 3/1/99 10f1 Balance Hydrologics Inc.
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Ranking of wells in the Montara area by decreasing performance

APN Location Specific Transmissivity AquiferTrype

Capacity gpdift

gpm/ft

Citizens Utilities Wagner #3 2,92 5425 Montara Creek
036-111-230 1321 Ceder at 8th St 2.50 4650 Montara Creek
036-310-010 Audubon Ave Lot 29 2.43 4517 Montara Heights
036-104-040 744 Harte near Cedar 2.17 4043 Montara Creek
036-104-300 1400 Ceder St 2.00 3720 Montara Creek
036-132-260 725 San Pedro Mt Rd 1.30 2426 Montara Creek
036-104-400 1370 Ceder St 0.94 1755 Montara Creek
036-132-220 844 Cedar St N of Drake 0.83 1550 Montara Creek
036-047-100 2nd & Main 0.83 1545 Lower Montara Terrace
036-143-050 Alta Vista Dr 0.74 1371 Montara Creek
036-291-240 Alamo St 0.63 1163 SW of Alamo Street
036-014-130 246 2nd St 0.56 1033 Lower Montara Terrace
036-235-120 1275 Alamo near Grant 0.55 1015 Montara Creek
036-022-310 6th St 0.50 930 Lower Montara Terrace
036-180-100 Montera Blvd East 0.50 930 Montara Creek
036-021-260 5th St 0.46 858 Lower Montara Terrace
036-126-010 935 Corona St 0.45 845 Upper Montara Terrace
036-123-140 1024 Ceder N of Franklin St 0.45 833 Montara Creek
Citizens Utilities Park Well 0.43 792 Montara Creek
036-022-290 6th St 0.42 775 Lower Montara Terrace
036-161-190 947 Ceder St btwn Edison & Drake 0.41 754 Montara Creek
036-235-110 1213 Alamo near Grant 0.37 680 Montara Creek
036-058-130 9th St 0.36 672 Lower Montara Terrace
036-021-220 5th St 0.35 653 Lower Montara Terrace
036-175-060 Riviera & Valicitos 0.34 641 Montara Creek
036-173-030 Alta Vista Rd 0.30 558 Montara Creek
036-113-420 1400 Hill St 0.28 520 Montara Creek
036-161-300 Date and Edison 0.28 517 Montara Creek
036-104- Portola off 6th (at end of street) 0.25 4865 Montara Creek
Citizens Utilities Drake Well 0.25 458 Montara Creek
036-062-140 462 4th St 0.24 440 Lower Montara Terrace
036-175-010 Valicitos Dr 0.23 435 Montara Creek
036-161-160 Ceder St 0.21 397 Montara Creek
036-142-020 Alta Loma St 0.21 395 Montara Creek
036-262-070 Alamo & Avery 0.19 362 SW of Alamo Street
036-102-240 1392 Birch St (at end of street) 0.19 358 Upper Montara Terrace
036-053-090,100,110 1401 Main St 0.16 299 Lower Montara Terrace
036-095-230 8th St 0.16 291 Upper Montara Terrace
036-285-080 1385 Sunshine Valley Rd 0.15 279 SW of Alamo Street
036-163-020 991 Elm St near Edison 0.14 266 Montara Creek
036-310-040 East & 8th St 0.14 266 Montara Heights
036-104-300 1412 Ceder St 0.11 205 Montara Creek
036-095-310 8th St 0.10 192 Upper Montara Terrace
036-252-070 Sunshine Valley Rd 0.10 191 SW of Alamo Street
036-270-070 1401 Alamo St 0.10 186 SW of Alamo Street
036-283-180 Sunshine Valley Rd & Hawthorme Rd 0.10 181 SW of Alamo Street
98040 well logs.xls, 2/18/99 10f2 Balance Hydrologics, Inc.



APN Location Specific Transmissivity Aquifer Type

Capacity gpdit

gpmift

036-034-070,080 12th St 0.07 129 Lower Montara Terrace
036-022-300 320 6th St 0.07 128 Lower Montara Terrace
036-161- Date near Edison 0.06 116 Montara Creek
036-310-050 12 East St 0.05 101 Montara Heights
036-095-390 8th Lot 7, btwn Le Conte & Audubon 0.05 99 Upper Montara Terrace
036-066-260 5th St 0.05 95 Lower Montara Terrace
036-145- Alta Vista Dr 0.05 93 Montara Creek
036-310-090 East & 8th St 0.05 93 Montara Heights
036-161-320 Ceder & Date 0.05 89 Montara Creek
036-291-160,300,310 Avery St 0.04 80 SW of Alamo Street
036-025-250 361 10th St 0.04 78 Lower Montara Terrace
036-293-070 Alamo 1/4 E of lvy 0.04 71 SW of Alamo Street
036-132-290-2 Ceder St 0.04 67 Montara Creek
036-034-050 202 11th St 0.03 51 Lower Montara Terrace
036-033-370 11th St 0.03 48 Lower Montara Terrace
036-261-140 1479 Ivy St 0.03 47 SW of Alamo Street
036-283-190 Sunshine Valley Rd & Hawthorne Rd 0.02 46 SW of Alamo Street
036-095-390 8th St Lot 6, btwn East & Le Conte 0.02 43 Upper Montara Terrace
036-095-340 8th St 0.02 39 Upper Montara Terrace
036-095-380 8th Lot 5, btwn Le Conte & Audubon 0.02 39 Upper Montara Terrace
036-310-100 850 Montana St 0.01 24 Montara Heights
036-102-220 1292 Birch St near 8th St Upper Montara Terrace
036-320-090 1162 Tamarind St Upper Montara Terrace
036-104-410 1380 Cedar St Montara Creek
036-151-130 Date and Edison Montara Creek
036-152-210 Franklin E of Date Montara Creek
036-161-290 861 Edison St Montara Creek
036-161-410 905 Cedar St Montara Creek
Citizens Utilities Portola | Montara Creek
Citizens Utilities Portola 11 Montara Creek
Citizens Utilities Portola Il Montara Creek
Citizens Utilities Portola IV Montara Creek
98040 well logs.xls, 2/18/99 20f2 Balance Hydrologics, Inc.



Wells in the Montara area showing the highest performance.
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Wells in the Montarea showing the lowest performance.
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Ranking of welis in the Montara area by decreasing salinity.

98040 well logs.xls, 2/18/99
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APN Location Specific Aquifer Type
Conductivity

umhos/cm @ 25C
036-034-050 202 11th St 1280 Lower Montara Terrace
036-283-190 Sunshine Valley Rd & Hawthorne Rd 1240 SW of Alamo Street
036-034-070,080 12th St 1100 Lower Montara Terrace
036-033-370 11th St 1050 Lower Montara Terrace
036-022-300 320 6th St 1000 Lower Montara Terrace
036-261-140 1479 Ivy St 1000 SW of Alamo Street
036-021-220 5th St 990 Lower Montara Terrace
036-021-260 5th St 980 Lower Montara Terrace
036-047-100 2nd & Main 940 Lower Montara Terrace
036-058-130 oth St 910 Lower Montara Terrace
036-053-090,100,110 1401 Main St 900 Lower Montara Terrace
036-126-010 935 Corona St 900 Upper Montara Terrace
036-283-180 Sunshine Valley Rd & Hawthome Rd 900 SW of Alamo Street
036-022-290 6th St 870 Lower Montara Terrace
036-022-310 6th St 850 Lower Montara Terrace
036-111-230 1321 Ceder at 8th St 780 Montara Creek
036-143-050 Alta Vista Dr 770 Montara Creek
036-104-040 744 Harte near Cedar 720 Montara Creek
036-066-260 5th St 710 Lower Montara Terrace
036-102-240 1392 Birch St (at end of street) 690 Upper Montara Terrace
036-014-130 246 2nd St 670 Lower Montara Terrace
036-310-050 12 East St 658 Montara Heights
036-113-420 1400 Hill St 650 Montara Creek
036-095-230 8th St 620 Upper Montara Terrace
Citizens Utilities Park Well 620 Montara Creek
Citizens Utilities Portola I 600 Montara Creek
036-062-140 462 4th St 590 Lower Montara Terrace
Citizens Utilities Portola IV 590 Montara Creek
036-123-140 1024 Ceder N of Franklin St 570 Montara Creek
036-161- Date near Edison 560 Montara Creek
036-252-070 Sunshine Valley Rd 520 SW of Alamo Street
036-291-240 Alamo St 520 SW of Alamo Street
036-102-220 1292 Birch St near 8th St 500 Upper Montara Terrace
036-161-290 861 Edison St 490 Montara Creek
036-291-160,300,310  Avery St 490 SW of Alamo Street
036-104- Portola off 6th (at end of street) 470 Montara Creek
036-161-160 Ceder St 460 Montara Creek
036-163-020 991 EIm St near Edison 430 Montara Creek
036-270-070 1401 Alamo St 400 SW of Alamo Street
036-175-060 Riviera & Valicitos 390 Montara Creek
036-132-290-2 Ceder St 385 Montara Creek
Citizens Utilities Drake Well 370 Montara Creek
036-161-300 Date and Edison 360 Montara Creek
036-145- Alta Vista Dr 350 Montara Creek
036-132-260 725 San Pedro Mt Rd 320 Montara Creek
036-161-320 Ceder & Date 320 Montara Creek
Citizens Utilities Wagner #3 320 Montara Creek
036-142-020 Alta Loma St 310 Montara Creek

Balance Hydrologics, Inc.



APN Location Specific Aquifer Type
Conductivity

umhos/cm @ 25C
036-104-300 1412 Ceder St 300 Montara Creek
036-104-300 1400 Ceder St 270 Montara Creek
036-175-010 Valicitos Dr 270 Montara Creek
036-293-070 Alamo 1/4 E of lvy 270 SW of Alamo Street
036-180-100 Montera Blvd East Montara Creek
036-235-110 1213 Alamo near Grant Montara Creek
036-235-120 1275 Alamo near Grant Montara Creek
036-025-250 361 10th St Lower Montara Terrace
036-095-310 8th St Upper Montara Terrace
036-095-340 8th St Upper Montara Terrace
036-095-380 8th Lot 5, btwn Le Conte & Audubon Upper Montara Terrace
036-095-390 8th Lot 7, btwn Le Conte & Audubon Upper Montara Terrace
036-095-390 8th St Lot 6, btwn East & Le Conte Upper Montara Terrace
036-320-090 1162 Tamarind St Upper Montara Terrace
036-104-400 1370 Ceder St Montara Creek
036-104-410 1380 Cedar St Montara Creek
036-132-220 844 Cedar St N of Drake Montara Creek
036-151-130 Date and Edison Montara Creek
036-152-210 Franklin E of Date Montara Creek
036-161-190 947 Ceder St btwn Edison & Drake Montara Creek
036-161-410 905 Cedar St Montara Creek
036-173-030 Alta Vista Rd Montara Creek
Citizens Utilities Portola | Montara Creek
Citizens Utilities Portola Il Montara Creek
036-262-070 Alamo & Avery SW of Alamo Street
036-285-080 1385 Sunshine Valley Rd SW of Alamo Street
036-310-010 Audubon Ave Lot 29 Montara Heights
036-310-040 East & 8th St Montara Heights
036-310-090 East & 8th St Montara Heights
036-310-100 850 Montana St Montara Heights

98040 well logs.xls, 2/18/99
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Well in the Montara area showing highest salinity.
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Wells in the Montara area showing lowest salinity.
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Hydraulics Branch

SAN VICENTE CREEK WATERSHED Adopted Route - Sta 200+50

to 223400+

DESCRIPTION OF SHED

The San Vicente Creek watershed, covering 1,079
acres sits on the southerly slope of the Montara
Range with its peak at about 1,850 feet above sea
level. It is 14,000 feet long and is 1,400 feet at
its narrowest to 5,000 feet at itg widest. The
upper half of the sheg is quite rugged and is

fairly steep, while the lower half is relatively
flat.

EXISTING DRAINAGE (EXHIBIT A)

Starting from the Montara Range, runoff collects
and flows into three watercourses that carry the
runoff <to the valley. The southerly and middle-
branches form their confluence about 11,000 feet
upstream of Route 1. The northerly branch joins
the system 1,500 feet downstream before the
watercourse flows into the long narrower valley

corridor towards Etheldore Street.

The main channel of this perennial stream generally

flows along the northerly side of the valley floor
-20-
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until it crosses the access structure to the Buttle
Stable. Thereafter, it meanders towards and hugs
the southerly side of the valley and, finally,
flows toward the Etheldore Street culvert which is
in the middle of the valley floor. Flooding of the
flood plain below the Buttle Stable access road
usually occurs during the rainy season according to
a personnel of the Buttle Stables. A 100 year flow
through that area would cover about 150 feet of a
225+ feet flood plain with about 2 feet of water
and about 6 feet at the main channel. The heavy
1982 and 1983 storms have cause flooding of the
stable. The extremely congested main channel due
to debris and overgrowth probably exacerbated the
effect by limiting the ability of the water to flow
downstream quickly. At the Adopted Route area, a
100 year flow would cause water to flow about 2
feet in depth and cover about one half of the 220+
feet wide flood plain with about 6 feet depth at

4the main channel.

The USGS Flood Prone Map of 1971 (Reference 11)
showed inundation of +the entire flood plain.
However, the TFlood Insurance BStudy of 1982
(Reference 26) showed a narrower area flooded in
s contrast to our preliminary calculation. More

detail investigation is needed to establish the 100

year flow water level.

]’ -21-
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— At Etheldore Street a partly silted triple 30 ineh
corrugated steel pipe culvert conveys the flow to
two 48 inch reinforced concrete pipes under the
State highway. Since the triple 30 inch culverts
can only handle about 90 cubic feet per second
(cfs) with a free outfall condition, 987 cfs, the
excess of the 100 year flow, would overflow the
Etheldore Street culverts and the Route 1 double 48
inch culverts. PFlooding downstream of Route 3

occurs due to inadequate culverts there.

\N

PROPOSED ADOPTED ROUTE

The proposed Adopted Route traverses this watershed
about 2,500 feet to the east of Route 1. Here, 957
acres will generate runoff that needs to pass under
the highway grade. The structure to pass this

runoff will be designed to maintain upstream water

-
-

depth for the 100 year storm so that the water
surface is raised a maximum of 1 foot. Some erosion
control system will be placed at the outfall +to
reduce erosive velocity when it 1is determined
necessary during design. Possible structures to be
studied will include reinforced concrete boxes,

arches, and bridges.

—22-
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D. MONTARA CREEK WATERSEED Adopted Route Sta 2376420 1o

280+00+

DESCRIPTION CF SHED

The Montara Creek Watershed is a 1'025i acres
rectangularly shaped basin about 15,000 feet 1long
by about 3,000 feet wide. The northern half of the
shed which begins at an elevation of 1,898 feet at
North Peak includes the highest peaks 2ané <the
southern slopes of the Montara Range. The central
area contains the eastern edge of the Town of
Montara and +the flat farm 1land bordered by
roderately sloping hills. The southern portion
contains the valley corridor which is situzted
between the Towns of Moss Beach and Montara to the

area along the existing Highway.

EXISTING DRAINAGE (EXHIBIT A)

Montara Creek, with its headwaters in the Montara
Range, flows basically in a south-west direciion

about 3 miles to its outlet at the ocean.

The northern section is & rugged mwountain
watercourse with slopes up to 50%. The watercourse
then flatiens and collects runoff from the flat

agricultural lands bordered by steep side slopes.

30—
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“

Near the eastern section of Montara the watercourse
winds through a broad agricultural area collecting
runoff from these farms and the storm drains and
ditches of the city. About 600 feet upstream of
the George Street Bridge is an approximately 15
foot high dam which stores water for irrigational

use.

Between the dam and George Street the watercourse
is extremely congested with debris and brush. The
6 foot diameter culvert at George Street is over
half filled with silt and when clean can pass only
about 300 cfs of the estimated 100 year peak flow
of about 902 cfs. During the 1982/83 storm, a dam
above Hermosa Avenue failed and caused the silt

burden to move downstream (Reference 35).

The amount of silt appears to increase downstream
from George Street. At the Harte Sireet crossing,
the apparent double 66 inch culverts are virtually
filled with silt leaving only about an inch high
opening. Almost any runoff would overflow and
flood Harte Street and its surrounding areas before
h returning to the watercourse downstream.
' Inspections made along the watercourse at various
h locations showed that the heavy silt burden has
h moved downstream beyond Harte Street.
|
e e

~31=
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The residential areas east of Cedar Street in
Montara drains in a generally southerly direction
through =a series of pipes and ditches with the
majority of the runoff entering Montara Creek near
Harte Street.

1,000 feet downstream from Harte Street the
watercourse turns west and flows through a corridor
which has 2 1/2:1 sides slopes. It collects runoff
from the grassy fields south of Montara and the

tree covered area bordering the creek.

Montara Creek flows under the existing State Route
1 through a 60 inch reinforced concrete pipe
culvert at mile post 35.89, and then discharges

into the ocean.

The Pederal Emergency Management Agency (FEMA)
draft TFlood Insurance Study shows the ares
vordering Montara Creek from about 3,000 feet
upstream of the George Street Bridge to the ocean

as a 100 year flood zone (Reference 26). Their

PEALAALAERLAGBGAEAADER

report states that some residential area affected

by the flooding at Harte Street, and that the State
Highway embankment forms a dam resulting in deep

flooding, but affecting no structures.

-32=-
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G. MARTINI CREEXK WATERSHED Adopted Route-Sta 309+00 to

347400+
Martini Creek Alignment

Sta 295400 to 347+00+

1. DESCRIPTION OF SHED

The Martini Creek watershed is a leaf shaped shed
covering about 640 acres of the western slopes of
the Montara Range. It is about 9,000 feet long and
between 2,000 and 4,000 feet wide with mostly

rugged, highly vegetated, mountainous terrain.

A divide that runs westerly from the Montara Range
near Peak Mountain to the location of the proposed

routes separates the shed into two general areas.

The southerly portion is long and narrow and
contains about one-fourth of the shed area. The
upper portion is broad and typically leaf shaped
with a valley through the middle. The hills and
valleys on the lower half appears to be folded
since they are aligned about 45 to 90 degrees to
the creek and almost parallel to the existing

highway.

Qu = L2 = (56 +f5/u
loo
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EXISTING DRAINAGE (EXHIBIT A)

Within +the narrow southerly ©portion of +the
wvatershed, a watercourse delivers the runoff
westerly from the mountains toward the narrow flat
flood plain area which extends to existing Route 1.
Avout 2,800 feet wupstream of Route 1, the
watercourse is joined by the major watercourses of
the northern portion. Runoff from 3 other subsheds
in the lower half of the northerly portion of the
shed and 2 subsheds from the southerly portion
contributes discharge to the watercourse as the
flow makes its way to existing Route 1. The
watercourse is well defined and highly vegetated on
the banks. About 450 feet upstream of Route 1 a
small concrete dam with a 3 feet by 2.5 Tfeet
rectangular opening through its wall, retards 1low
flows in its 1/4 acre-foot pond. Flows greater than

110 cfs would overtop the structure.

At Route 1, the newly placed 84 inch reinforced
concrete pipe will allow ponding up to about

elevation 40 feet for the 100 year flow of 1000

cfs.

PROPOSED ADOPTED ROUTE, IMPACT AND MITIGATION

As conceived, the Adopted Route traverses the
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Monthly total rainfall at Half Moon Bay, CA
Latitude N37:28:00, Longitude W122:27:00, Elevation 11 ft.

1948 0.00 0.00 0.04

1949 055 066 499 173 391 496 000 041 000 000 0.7

1950 0.00 224 134 212 037 014 000 0.00 0.08

1951 195 546 6.01 511 298 284 091 098 017 012 000 028 26.81
1952 116 415 1130 931 220 621 062 045 114 003 000 015 36.72
1953 027 266 11.36 4.55 317 060 056 000 053 0.12

1954 067 333 104 418 258 503 149 006 064 010 055 0.08 19.75
1955 023 196 453 506 137 028 250 036 007 017 012 028 16.93
1956 021 232 1381 1138 281 000 188 137 0.07 025 045 045 3500
1957 175 000 057 331 442 598 165 410 0.08 0.00 0.08 1.08 23.02
1958 347 178 388 623 1079 938 583 068 0.71 038 0.00 0.18 43.01
1959 027 050 189 507 564 064 042 036 000 000 0.21 366 18.66
1960 040 000 197 529 466 190 127 071 000 000 000 000 16.20
1961 08 512 170 298 189 325 106 173 022 000 010 057 19.50
1962 012 366 318 209 864 352 082 024 000 000 029 051 2307
1963 1097 060 357 344 365 433 508 064 000 000 003 009 3240
1964 248 400 104 532 052 246 023 047 058 000 000 000 17.10
1965 189 311 750 441 140 158 522 000 006 000 023 0.00 2540
1966 000 558 496 377 351 068 071 020 000 012 027 025 20.05
1967 0.00 518 362 1044 025 6.18 743 025 144 000 000 000 3479
1968 076 213 289 619 262 578 061 024 000 000 028 0.00 2150
1969 065 269 590 806 868 207 276 006 040 000 000 021 3148
1970 173 076 455 849 231 204 032 027 0.21 000 000 000 2068
1971 090 841 767 161 076 349 151 053 0.08 028 036 040 26.00
1972 023 229 510 127 133 019 125 011 0.28 000 000 098 13.03
1973 690 649 317 878 733 023 021 005 000 009 062

1974 304 950 632 487 216 720 322 0.01 050 101 013 000 37.96
1975 136 064 364 295 48 711 214 010 028 052 059 002 2423
1976 449 085 069 052 254 113 204 013 004 014 15 059 1472
1977 030 173 241 226 131 315 020 123 0.00 0.16 0.27 1.59 14.61
1978 047 337 560 901 6562 558 450 000 000 000 000 000 3415
1979 005 304 083 811 627 483 089 085 000 029 013 0.00 2529
1980 323 397 576 540 749 190 188 032 003 007 005 018 3028
1981 018 065 244 748 242 471 024 033 000 000 042 037 19.24
1982 398 7.08 600 1201 511 791 6502 000 042 0.00 0.15 1.73 4941
1983 382 703 541 898 914 1305 333 089 003 000 014 080 5262
1984 112 807 946 026 215 212 109 020 046 006 033 018 2550
1985 381 986 320 102 290 507 013 032 047 031 005 040 2754
1986 1.51 318 498 1148 712 050 084 009 008 025 220

1987 042 032 310 510 387 416 095 006 008 0.00 010 0.00 18.16
1988 213 263 603 448 058 012 3.04 069 029 0.01 0.02

1989 094 355 517 201 130 795 183 031 010 013 027 0.95 2451
1990 205 195 003 429 252 133 029 282 046 024 014 033 1645
1991 055 074 258 056 419 881 090 067 0.32 027 092 025 20.76
1992 263 101 360 318 870 345 040 006 084 002 018 012 24.19
1993 288 067 810 921 559 279 168 138 048 006 017 021 3322

Precip at Half Moon Bay WY xIs, 2/18/99 10f2 Balance Hydrologics, Inc.



WATER YEAR OCT NOvV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL

1994 062 155 277 263 561 077 185 164 0.11 013 017 0.09 1794
1995 008 534 393 1138 026 871 235 154 078 0.05 0.05 015 3462
1996 007 030 825 827 705 334 198 216 013 0.06 0.07 020 31.88
1997 147 271 883 986 029 059 09 044 057 013 077 008 2670
1998 077 784 365 1213 1570 258 273 401 030 018 006 025 50.20
Mean 162 318 466 535 396 398 185 066 027 011 0.21 042 26.16
Cumulative 162 480 945 1481 18.76 22.74 2459 2525 25,52 2563 25.84 26.26

Maximum 1097 986 13.81 12.01 1148 13.05 743 410 144 101 156 366 5262
Minimum 000 000 003 026 025 000 000 000 000 000 0.00 0.00 13.03
Sta. Dev. 2.003 2614 3.005 3.185 2886 2949 1.673 0.784 0321 0.178 0.284 0670 9.130
Skew 2646 0.937 0971 0366 0.867 0.791 1462 2458 1615 3.184 2739 3.103 0.993
Kurtosis 9.511 0.157 0.995 -0.804 0.034 0452 1.954 7.547 2928 13.385 9.927 11.574 0.885
Sample Size 49 47 48 48 48 47 49 49 49 49 50 49 43

Return Exceedence
Period Frequency
100 1.0% 9.43 1099 13.71 13.61 1245 1250 740 366 1.37 0.83 1.33 3.14 53.79
50 2.0% 772 975 1226 1250 11.13 1120 641 3.02 1.17 0.66 1.08 250 4935
20 5.0% 556 804 1027 1090 929 939 508 221 0.90 045 077 172 43.25

8 12.5% 355 620 813 906 730 740 372 144 063 026 048 1.01 36.70
4 25.0% 216 465 633 738 561 570 265 090 042 014 029 055 3122
2 50.0% 092 278 418 516 355 360 146 040 019 0.04 011 017 2470

133 75.0% 033 128 247 311 18 185 063 014 004 000 0.03 003 1951
114 87.5% 017 041 149 177 088 080 022 006 -003 000 0.01 0.00 16.58
1.06 95.0% 013 -033 066 046 0.0t -013 -008 003 -008 0.00 0.01 0.00 14.09
1.02 98.0% 0.13 -083 010 -055 -058 -0.79 -025 003 -0.10 -0.01 0.01 -0.01 1243
1.01  99.0% 011 112 -021 -120 -093 -117 032 003 -0141 -002 001 -0.04 1151

Notes:

Precip at Half Moon Bay WY .xlIs, 2/18/99 20f2 Balance Hydrologics, Inc.
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108 HYDROLOGIC ELEMENTS

TABLE 2-58. ESTIMATED EVAPOTRANSPIRATION FOR TYPES
OF VEGETATION IN THE WESTERN UNITED STATES

Annual
Evapotran-
spiration,
Vegetation Type inches

Forest:

Lodgepole pine 19

Engelmann spruce-fir 15

White pine-larch-fir 22

Mixed conifer 22

True fir 24

Aspen 23

Pacific Douglas-fir-hemlock-redwood 30

Interior ponderosa pine 17

Interior Douglas-fir 21
Chaparrat and woodland: .

Southern California chaparral 20

California woodland-grass 18

Arizona chaparral 17.5

Pifion-juniper 145
Semiarid grass and shrub 10.6
Alpine 20
Source: Select Committee on National Water Resources, U.S. Senate, 1960

TABLE 2-59. CONSUMPTIVE USE IN A MUNICIPAL AREA
[Data for Raymond Basin, Los Angeles County, Calif.}
Consumptive Consumptive

Cultural Classification Use in Feet Cuiltural Classification Use in Feet
Estates 2.07 Reservoir sites 1.34
Class A residential..........ccceeurvunerenenee 1.92 Park 2.40
Class B residential.... 1.88 Schools 1.63
Rural residential ........ccornnrisiemceicorannnne 1.78 River wash 0.99

Semicommercial .....ccoreeeenrisnssnssssnenes 1.32

Source: California Department of Water Resources

BLANEY-CRIDDLE CONSUMPTIVE USE FORMULA

The consumptive use of an irrigated crop in which ample water supply is available can be estimated by the Blaney-Criddle for-

mula. For a given month the consumptive use is given by
u =K (tp} (1

where u is the monthly consumptive use measured in inches, k is a monthly consumptive use coefficient dependent on the crop
and location, t is the mean monthly temperature in degrees Fahrenheit, and p is the monthly percentage of daytime hours of the
year.

Because t and p can be found from climatic data at a given location, they are often combined into a monthly consumptive use
factor f, so that Equation (1) becomes simply

u =kf (2)
For an entire growing season the consumptive use is given by
U =KF (3)

where U is the seasonal consumptive use measured in inches, K is a seasonal consumptive use coefficient, and F is the sum of
the monthly consumptive use factors.
Values for the Western United States of k are given in Table 2-60, K in Table 2-61, p in Table 2-63, and f in Table 2-64.
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DRAFT

mid-1970s. Water levels recovered in the early 1980s and were at near historical high levels
in 1986 (LSCE and ESA 1992).

0
20
y o® ﬁ‘
= ® "N o9 00
o g -t -
& *q0 ¢l
] a ‘e A A A® A A
2 o *° 478 L A,i J.
g ® p 2
A ®e @A
A
100 4
A
120
1/1/91 1/1/92 12/31/92 12/31/93 12/31/94 12/31/95 12/30/96 12/30/97
lﬂNa_g_ner A Drake ]

Figure . Dépth to groundwater in CUCC Wagner and Drake production wells, Montara
Area.
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Figure _. Depth to groundwater in CUCC Half Moon Bay Airport production wells,
Denniston sub-basin.

Another drought period from the late 1980s through the early 1990s resulted in declining
groundwater levels. Limited data made available by CCWD from both monitoring and
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Estimated annual recharge and runoff for ground-water sheds
in the Martini and Montara Creek area

Watershed Area

Normal

1981

1977

acres Steady State Dry Year Critically Dry Year

Ground-water Recharge

Inches 474 3.17 0.21
A (ac-ft) 516 203.9 136.4 8.8
B (ac-ft) 108 42.8 286 1.9
C (ac-ft) 54 215 144 0.9
D (ac-ft) 86 341 22.8 1.5
E (ac-ft) 82 325 21.8 14
F (ac-ft) 47 18.6 124 0.8
G (ac-ft) 489 193.4 129.4 8.4
H (ac-ft) 223 88.0 58.9 3.8
Total (ac-ff) 635 425 28
Deep fractures ? ? ?
Runoff
Inches 5.66 3.78 1.13
A (ac-ft) 516 243.5 162.3 48.7
B (ac-ft) 108 51.1 34.0 10.2
C (ac-ft) 54 25.7 17.1 5.1
D (ac-ft) 86 40.7 271 8.1
E (ac-ft) 82 38.9 259 7.8
F (ac-ft) 47 22.2 14.8 4.4
G (ac-ft) 489 230.9 154.0 46.2
H (ac-ft) 223 105.1 70.1 21.0
Total (ac-fl) 758 505 152
Recharge + Runoff
Total (ac-ff) 1393 930 179
Notes

See accompanying table on the estimation of recharge and runoff in inches.

98040 water balance.xls, 2/24/99

10f1

Balance Hydrologics, Inc.



Planimetered watershed areas
in the Martini and Montara Creek area

Total Terrace or  Upland
Sub-Area Watershed Alluvium Slopes
acres acres acres
A 516 33 482
B 108 26 82
C 54 0 54
D 86 64 22
E 82 49 34
F 47 0 47
G 489 44 445
H 223 14 209
Total 1606 230 1376

Notes
See accompanying map for locations of sub-areas.

98040 water balance.xls, 2/24/99 10f1 Balance Hydrologics, Inc.
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preliminary and subject to revision

Annual Hydrologic Record Water Year: 1998
Streamn: Apanolio Creek
Station: at Gossett Ranch
Station Location / Watershed Descriptors Map

Latitude: 37 30' 08", Longitude: 122+ 24' 58" near Half Moon Bay, San Mateo County, CA. Gage is located
on Apanolio Creek's left bank at upstream extent of Gosset Property, Approximately 50 feet d/s of concrete
weir and ~ 50 feet u/d of a road crossing culvert. Land use includes forested open space, pasture, and

low-density residential development. Drainage area up of gage is 1.1 square miles,
Mean Daily Flow
|Mean monthly flows for WY 1998 are presented below. |
Peak Flows
Date Time Gage Ht.  Discharge Date Time GageHl.  Discharge
(24-hr) (feet) (cfs) (24-hr) (feet) (cfs)
171298 6:15 2.65 65 219/98 11:45 1.667 16
1/15/98 12:00 159 13 212198 16:15 1.906 25
1/18/98 13:15 293 82 2/23/98 9:00 1.762 19
1720198 315 229 43 1/29/98 315 1.327 7
2/3/98 6:00 3.46 113 1/31/98 8:15 1.315 7 Period of Record
2198 13:15 217 37 2/6/98 12:15 1.834 22 Staff plate and water-level recorder installed Dec.17, 1997.
Gaging sponsored by San Mateo Resource Conservation District.
Extreme for Period of Record: 113 cfs on Feb 3, 1998.

WY 1998 Mean Daily Flow (cubic feet per second)

DAY ocCT NOvV DEC JAN FEB MAR APR MAY JUN JUL AUG SEPT
1 029 5.7 533 174 1.8 0.64 053 027 0.08
2 - - 119 1139 4385 184 1.26 0.63 0.62 0.30 0.07
3 118 83 442 1.90 128 0.64 0.70 0.38 0.13
4 1.41 55 4.3 1.95 125 0.61 0.66 0.37 0.16
5 1.25 18 391 205 117 0.62 0.65 0.35 0.13
6 116 18.95 3.65 pAL 114 0.64 0.61 0.35 0.10
7 117 2200 3.46 214 116 0.63 0.60 0.34 013
8 1.08 2048 325 221 110 0.63 0.59 0.30 0.13
9 1.06 16.66 3.08 23 1.06 0.67 0.56 027 on
10 - 224 1447 292 224 1.08 0.64 0.55 0.4 0.08
1 5.83 1247 27 2.3 1.10 0.63 052 0.21 0.05
12 . 4434 1096 275 1.88 1.00 0.63 0.50 0.20 0.06
13 14.07 9.7 2.56 1.86 0.96 0.61 049 0.19 0.11
14 7.49 9.47 244 193 0.98 0.58 045 023 0.14
15 1054 8.63 237 1.90 0.98 0.57 0.49 0.21 0.12
16 - - 1110 8.23 233 1.90 097 0.56 0.50 023 0.11
17 on 9.32 m 2.26 1.90 1.02 0.57 047 023 0.07
18 0.61 19.75 718 221 1.86 1.08 057 044 04 0.05
19 0.56 23.00 9.15 217 1.80 102 0.55 0.46 0.23 0.08
20 0.54 2259 9.49 2.09 170 1.00 0.53 0.46 0.20 0.10
21 0.50 9.06 13.61 220 170 097 053 045 0.18 0.07
2 0.46 147 1322 2.26 1.65 094 0.53 043 0.16 0.1
23 0.44 6.31 1277 225 1.56 093 0.54 042 0.15 0.15
24 042 5.31 11.13 215 148 0.89 0.00 040 0.19 0.19
25 040 4.69 9.64 210 1.41 0.86 0.00 0.37 0.18 0.20
26 0.39 433 8.35 2.01 135 1.03 0.00 0.36 0.14 0.2
n 0.38 399 745 1.96 133 0.97 0.00 0.35 0.13 0.2t
28 0.36 34 6.58 1.86 133 071 0.58 0.36 0.13 0.26
29 0.34 5 5.85 1.81 131 0.70 0.51 0.37 0.13 0.29
30 032 4.60 1.88 130 0.68 0.53 0.33 0.12 0.00

31 - 0.30 4.96 17 0.66 0.31 0.10

MEAN . 045 173 1543 278 1. 1.02 0.51 049 023 0.12
MAX 072 4.34 83.38 533 2% 1.28 0.67 0.70 0.38 0.29
MIN - 0.30 0.29 527 1.81 130 0.68 0.00 0.33 0.12 0.00
cfs days . 6.72 239.74 44747 83.37 53.80 30.62 1535 1470 6.84 374
ac-ft - 1334 47553 887.56 165.36 106.71 60.74 3045 29.16 13.56 741

Monitor's Comments
1. Water-level record (at 15 minute intervals) from 12/17/97 to 10/1/98. Partial Year Period of Record
2. Multiple stage shifis were applied to the rating equation. Stage shifts adjust for local scour and fill. 1998 Totals:
3. Daily values with more than 2 to 3 significant figures result from electronic calculations. Mean
No additional precision is implied. Max. 834
Min. 0.10
cfs-days 899
ac-ft 1782

Balance Hydrologics, Inc. 900 Modoc Street, Berkeley, CA 94707 (510) 527-0727; fax: (510) 527-8531
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BALANCE HYDROLOGICS, Inc.

Technical Memo

Appendix G.
Water Rights Applications
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Attachments

Table 1. Summary of water resources and uses in the Martini and Montara Creek area.
Table 2. Estimated ground-water storage in the Martini and Montara Creek area.

Figure 1. Hydrology map of the area north of Montara.
Figure 2. Production well location map.

Accompaning Document : Well logs of the Montara area.

Appendix A. Conclusions to the Montara Water Supply Study (DWR 1999)
Appendix B. Summary of Well Logs in the Montara Area

Appendix C. Watershed Information from Caltrans

Appendix D. Rainfall, Runoff and Evapotranspiration Data

Appendix E. Referenced Maps and Figures

Appendix F. Rainfall, Runoff and Evapotranspiration Data

Appendix G. Water Rights Applications
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