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HYDROLOGY/FLOOD MANAGEMENT 
 

 
PERSPECTIVE #1 
 
Issue Definition/Problem Statement 
 
Flood protection improvements were constructed in Alhambra Creek in the vicinity of the beaver 
dam in 1999.  Philip Williams Associates (PWA) conducted an investigation of the beaver dam 
and its impact on Creek flows and prepared a report dated October 16, 2007.   The Creek channel 
has an approximate capacity to convey a 10 year frequency storm (a storm that has a 10% chance 
of occurring in any given year).  The bridge at Marina Vista is also a controlling factor for flood 
conveyance and provides approximately the same capacity as a 10 year storm.   
 
The beaver dam reduces the flow capacity of the Creek and can cause the Creek to overflow in a 
lower frequency storm than its capacity for a 10 year frequency storm.  The amount of reduction 
in storm flow capacity depends on the height of the dam.  If the watershed produces a storm 
runoff in excess of 10 years, then this section of the Creek will flood whether the beaver dam is 
present or not. 
 
Objectives and Assumptions 
 
The objective is to determine options for providing the same level of flood protection with the 
beaver dam as the channel provided before the dam was constructed.  Equal value is placed upon 
flood protection and eco-system habitat.  However, flood protection for the community is 
ultimately a paramount consideration.  
 
In a natural system, a beaver dam will sometimes be washed out or partially washed out in a 
large storm.  Since this is not guaranteed and since the consequence of flooding is so great, it is 
assumed in this report that the dam will remain in place during a storm and the flood response 
planned for accordingly. 
 
It should be noted that the October 16, 2007 PWA report is based on a beaver dam that is six feet 
in height.  In early January, 2008, the City and Skip Lisle constructed a pond leveling device and 
lowered the dam.   The pond leveling device maintains the dam height at the current height 
which is less than six feet.  In a March 18, 2008 report, PWA evaluated dam heights of 5 feet, 4 
feet and 3 feet (reduced dam heights of one, two and three feet).  (Attachment A.) 
 
The options below are based on the PWA reports which indicate flood flows in the Creek would 
be approximately two feet higher with a six foot beaver dam and one foot higher with a four foot 
dam.  This is shown on Figure 7 in the March 18, 2008 report for a 7 year storm and Figure 6 in 
the October 16, 2007 report for a 10 year storm.  The pond leveling device attempts to insure a 
stable dam height and, in fact, the height has remained constant since it was installed.  The 
current dam height is assumed to be two feet lower than the six foot dam height in the October 
16, 2007 report.  The options below are described assuming a four foot dam height and 
information presented in the March 18, 2008 PWA report (beaver dam minus 2 feet).  
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Alhambra Creek had a 2 year storm capacity in the downtown area before the flood control 
improvements were constructed.  That has been improved to a 10 year capacity.  The current 
capacity of the Creek system upstream of the flood control improvements is not known, but it is 
assumed that the Creek system will convey a 10 year storm to the reach of Creek where the 
beaver dam is located. 
 
Options 

 
The following options for providing flood protection meet the objectives: 

 
1) Emergency Dam Removal – This is a short term option that should be kept in place 

until a longer term solution has been identified and implemented.  However, it is also 
possible to maintain this option (status quo option) for a longer period of time. 

 
The City has installed anchors in the dam with cables that can be pulled to remove the 
dam within a very short time period.  This would be implemented under established 
protocol by the City.   

 
An interesting side note is that during a storm greater than a 10 year frequency, 
removing the dam will not result in any overall reduction in flood damage to the 
surrounding area, although the flood flows would over-top the Creek banks sooner 
with a dam in place than without a dam.  However, storm systems and the exact track 
of a storm cell are very difficult to predict.  It is almost impossible to determine the 
storm frequency at a particular location in advance or during a storm event with any 
accuracy.  Following current protocols, it is assumed the dam would be removed prior 
to 10 year frequency flows. 

 
2) Flood Terrace Expansion – This option is to excavate a flood terrace on the west 

bank in the vicinity of the dam to provide equivalent flood capacity to that lost by the 
dam construction.   

 
Widening of the flood terrace is constrained by the existing sidewalk and the width of 
any potential rip rap slope protection installed on the bank of the newly constructed 
flood terrace.  The west bank excavation would begin downstream of the Escobar 
Street bridge and extend down to just before the Marina Vista bridge.  The flood 
terrace would accommodate storm waters during high flow events.  When a storm 
exceeds a 10 year frequency, then the flood terrace and the channel capacity would be 
exceeded. 

 
3) Bypass Pipe – This option would construct a pipe with an entrance upstream of the 

dam and an outlet downstream of the dam.   
 

The inlet of the pipe could not receive waters from the pond, as that would disrupt the 
pond elevation upstream of the dam.  As a result, there would need to be an inlet 
structure of some type to control storm flows going into the bypass pipe.  The bypass 
pipe would have to be installed within the adjacent Creek bank and construction costs 
would be very high.  The pipe would have to be sized to convey the flow capacity lost 
by the beaver dam.  This option would have the same benefit yet cost much more than 
the flood terrace option.  

 
4) Flood Wall/Flood Berm – This option would construct a flood wall or flood berm 

along the west bank of the Creek between Marina Vista and Escobar Street, and a 



Beaver Subcommittee Report        

FINAL REPORT 5 4/11/2008 

flood wall between Escobar Street and the back of the buildings on Main Street just 
upstream of Escobar Street.   

 
According to the hydraulic modeling done by PWA, the west bank would need to be 
elevated approximately 1 foot between Marina Vista and Escobar streets to 
accommodate the increased height of flood waters in a 7 year storm event.  The 
building along the east bank would also need protection from the increased flow 
height.  This could be accomplished by constructing a short one foot high masonry 
block wall from the end of the wall at the back of Bertola’s to Marina Vista.  
Upstream of Escobar Street, the gap in the masonry block wall on the east bank 
would have to be closed.  The wall would need to be extended from its current end 
and tie into the Escobar Street bridge. The bank on the west side of the Creek, 
upstream of Escobar Street, would also need to be raised by constructing a tapered 
flood wall or increasing the height of the existing rock revetment.  The flood wall or 
revetment would be tapered from a height of 2 feet at the Escobar bridge to zero at a 
point about 30 feet upstream.   

 
It should be noted that if the flood walls above were increased from one foot to two 
feet in height, they would contain flood flows for a 10 year storm with a 6 feet high 
beaver dam.  
  

5) Detention Basin – This option would construct a detention basin upsteam to offset 
the loss in capacity of the beaver dam.   

 
If a larger basin was built, it would provide enhanced flood protection for the 
downtown than it had prior to the beaver dam.  In addition, enhanced flood protection 
would be provided for the entire portion of the watershed downstream of the basin. 

 
6) Flood Terrace/Flood Wall Combination -- This option is a combination of options 

2 and 4 above.   
 

This would construct a flood wall and/or flood terrace along the west bank of the 
Creek between Marina Vista and Escobar Street, and a flood wall on both sides of the 
Creek (as described in Option 4) between Escobar Street and the back of the 
buildings on Main Street just upstream of Escobar Street.  The building along the east 
bank would also need protection from the increased flow height.  This could be 
accomplished by constructing a short one foot high masonry block wall from the end 
of the wall at the back of Bertola’s to Marina Vista.   
 
It should be noted that a flood terrace by the dam shares the same space as a flood 
berm.  So the width of a flood terrace proposed on the west bank by the dam narrows 
the width available for a flood berm by the same amount.  For this reason, a flood 
berm in the vicinity of the dam won’t work in the combination option. 

 
7) Controlled Overland Release – This option would allow the Creek to overflow in a 

designated location where the path of flood flows are predictable and create no 
damage to private property.   

 
One possible flow route is a release near the dam just upstream of Marina Vista.  The 
flood waters would currently flow down Castro Street north to Marina Vista, then 
west on Marina Vista and north on Alhambra Avenue and enter the Creek at 
Alhambra and Buckley Street.  An improved overland release option would be to 
direct the overland flows from Castro Street into the Creek just downstream of the 
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Marina Vista bridge.  This would entail reconstructing the Marina Vista road section 
and north sidewalk for 50 feet, just west of Castro Street.  This would result in a 
depressed road section or, “valley gutter”, across Marina Vista to the park.  The 
waters would be directed across the park in a broad swale to the Creek between the 
Marina Vista bridge and the pedestrian bridge.  The Creek would need to be armored 
with rip rap at the re-entry point.   
 
To further enhance this option, Castro Street could be modified to drain to the north.  
Currently the low point in the street is south of the intersection.  To drain the low 
point of Castro Street would require lowering the southwest curb return of Castro 
Street and Marina Vista by about 9 inches.  If the curb return is not lowered then 
ponding would occur in Castro Street for approximately the length of the block.   
 
It should be noted that in large storms, Alhambra Creek overflows upstream of 
downtown with stormwaters flowing down Castro Street and Alhambra Avenue, and 
stormwaters from the eastern hills drain down Berrellesa Street and all converging in 
this same general area of Marina Vista/Alhambra/Castro. 

 
Fiscal Impact  

 
1) Emergency Dam Removal  

 
• Capital Costs – The City has already installed the anchors and cables. 
  
• Maintenance Costs – Ongoing staff costs at approximately $2000 for each 

significant storm event. 
 

• Funding Source – City 
 

• Timeline – Currently in place. 
 

2) Flood Terrace Expansion 
 
• Capital costs – The flood terrace outlined in the PWA report includes 

excavation, rock revetment, handrail, transitions and riparian plantings 
($50,000 - $100,000). 
 

• Maintenance costs – Very little ongoing costs. 
 

• Fund source – City, grants 
 

• Timeline – One year to two years to plan, develop, design and permit a 
project. 

 
3) Bypass Pipe 

 
• Capital costs – Need more information to accurately determine pipe size 

and estimate costs.  However, increasing the flood flows by one foot is 
approximately 55 square foot of cross sectional area at the Beaver Dam.  
Setting aside fluid pipe dynamics and head losses, just to convey 55 
square foot of flow area would result in approximately an 8 foot diameter 
pipe.  This alternative would probably be cost prohibitive.  In addition, it 
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would be almost impossible to fit a bypass pipe in the area available. 
 

• Maintenance costs – Pipe systems are relatively maintenance free.  
Assuming the inlet structure has a trash rack, it would have to be cleaned 
twice a year, on average, and the system inspected once a year.  Estimated 
cost $15,000 per year. 

 
• Fund source – City 

 
• Timeline – One year to two years to plan, develop, design and permit a 

project. 
 

4) Flood Wall/Flood Berm 
 

• Capital costs – Installing a one foot high berm between Marina Vista and 
Escobar Street ($20,000).  Installing a one foot high masonry block wall 
on the east bank from Bertola’s to Marina Vista ($10,000).  Extending 
masonry block wall on east bank on the south side of the Escobar Street 
bridge ($1,000 - $3,000).  Raising elevation of stone wall on west bank 
south of Escobar Street ($5,000 - $10,000). 
 

• Maintenance costs – No increased maintenance costs to existing facilities 
along the Creek. 

 
• Funding source – City, grants. 

 
• Timeline – Four months if conducted as a maintenance project, one year if 

constructed as a capital project. 
 

5) Detention Basin 
 

• Capital costs – Depends on basin size and location. 
 

• Maintenance costs – Similar to Nancy Boyd Creek Detention Basin 
 

• Funding source – City, developer fees if stormwater treatment and/or 
hydrograph management is included, grants. 

 
• Timeline – Two to three years to acquire property and plan, develop, 

design and permit a project. 
 

6)  Flood Terrace/Flood Wall Combination 
 

• Capital costs – Installing a wall/terrace combination between Marina 
Vista and Escobar Street ($20,000 - $50,000).  Installing a one foot high 
masonry block wall on the east bank behind Bertola’s to Marina Vista 
($10,000).  Extending masonry block wall on east bank, just south of 
Escobar Street ($10,000).  Raising elevation of stone wall on west bank 
just south of Escobar Street ($5,000 - $10,000). 
 

• Maintenance costs – No increased maintenance costs to existing facilities 
along the Creek. 
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• Funding source – City, grants. 

 
• Timeline – Four months if conducted as a maintenance project, one year if 

constructed as a capital project. 
 

7) Controlled Overland Release 
 

• Capital costs – Reconstruct 50 feet of Marina Vista pavement and north 
sidewalk ($40,000).  Re-grade park and install Creek revetment ($20,000).  
Reconstruct curb return ($10,000). 
 

• Maintenance costs – Sediment clean-up costs after a storm.  Sediment 
build up would be less if the curb return is lowered and Castro drains to 
the north. 

 
• Funding source – City, grants. 

 
• Timeline – One to two years to plan, develop, design and permit a project. 

 
It should be noted that implementing some options would have system-wide benefits, while 
others only have localized benefit. 
 
PERSPECTIVE #2 
 
The following is a response to the City’s Hydrology report. 
 
The beaver dam is not static as depicted in the report.   It lowers in proportion to the strength 
to the pre-flood flows.  The dam was actually washed out during a flow of about one half 
volume of the Creek on January 26, 2008.   
 
The bridge volumes above and below the dam are very close to the volumes over the dam.  This 
is especially so if the measurements of the dam are verified and based on the 3 ft. dam that was 
determined safe by the City.  When tides are up to the 3 ft. height of the dam or above, the 
lower bridge becomes the restricting factor of the Creek.   
 
The Creek bed at the dam location should be re-measured as the Creek bed is being counted as 
the beaver dam.  This adds to the idea that the dam has greater restricting value. 
 
There are ways to increase the volume of the Creek adjacent to the dam location.   One is 
removing some of the bank on the street side.  There are about one and one half 3 ft. dam 
volumes gained by doing so.  This depends on the volume of the bank removed, height and 
width. The bank elevation removed would create a flow path above the high tide elevations 
as well. 
 
Treatments to the Creek in terms of flood improvements are needed regardless of the 
beavers’ presence. 
 
The fact the dam washes out negates the Hydrology issues, as does the removal cable. 
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The flow device has been a good tool to create comfort zone, a larger buffer, it can be adjusted in 
non rain times to create a higher creek. High tide would be a good constant during non-rain 
cycles. 
 
An outline of the Creek flow and the beaver dam: A heavy flow pre-flood will compromise 
the dam in proportion to the volume of the flow. More than likely the dam will be pushed away 
naturally by a pre-flood flow, but the two high tides a day are somewhat static. They are there 
until they recede, not giving way.   
 
A dam breach during a heavy flow will be gradual, so to speak. There will be water flowing over 
the dam and equalizing on the lower side and especially so on a high tide cycle. This will have 
little impact to the downstream area, only a mixing of water from both sides of the dam. On this 
heavy flow the debris will wash out to the Bay on low or high tide. 
 
Something else to take into account is that the material on the dam is wood and mud. The wood 
is buoyant, so it will tend to float up as well. 
 
Lowering the dam could wait but there is no harm done as long as it is only a foot, as beaver can 
handle that. It does interfere with being scientific, in that if we waited we could actually see the 
strength or weakness on the dam.  
 
The backup break away plan will protect us from beaver-related flooding. It should be noted that 
everything in the Creek now was there before and possibly less, just rearranged. 
 
Please see the “Beaver Dam Information Site,” pages 1-4.  (Attachment B.) 
 
Please see attached page 110 of The Beaver Natural History of the Wetlands Engineer by Deitland Muller-Schwarze 
and Lixing Sun.  (Attachment C.) 
 
 

WATER QUALITY 

PERSPECTIVE #1:  SUMMARY 
 
The reach of Alhambra Creek between Ward and Main Streets is especially visible and has been 
reported to become “murky” with visible floating aquatic vegetation. These properties are 
aesthetic, rather than public health issues, but can produce an effect on the attractiveness of the 
area. 
 
Although, in general, the presence of beavers is associated with improved, rather than impaired 
water quality, arguments have been made associating the unattractiveness of this reach in late 
summer with the presence of beavers. Other arguments have been made that the configuration of 
this reach makes it vulnerable to late-summer unattractiveness regardless of the presence or 
absence of the beavers.   
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A plan is proposed to evaluate the extent of the perceived problem and to determine if it is 
related to the presence of the beavers or is inherent in the characteristics of the Creek. 

Water Quality Issues 

Alhambra Creek is a stream whose flow varies a great deal from season to season. In late 
summer and fall, the flows are at their lowest. During this season, the water of Alhambra Creek 
naturally warms up. It also contains a significant amount of organic matter and nutrients. 
Alhambra Creek receives nutrients from urban runoff, containing such materials as nitrates and 
phosphates.  These come from failed/leaking septic systems, illicit grey water, storm drains 
which route run-off such as excess fertilizer from lawns and playing fields, and detergents from 
car washing directly into the Creek. With lower flow, nutrients present in the water become more 
concentrated.  

Warmer temperature and more concentrated nutrients favor growth of aquatic vegetation and 
accelerate the decomposition process. Warmer water also reduces the solubility of oxygen in 
water. Accelerated decomposition of organic material further depletes the dissolved oxygen. An 
environment that is depleted of oxygen is known as “anaerobic”. Anaerobic decomposition 
breaks down organic material into very fine particles which can be suspended in the water and 
decrease clarity.  It can also result in the emission of unattractive-smelling gases. 

Fecal bacteria are associated with the presence of animal and human waste. Some typical sources 
are sewer/septic leaks, animal waste swept or washed into the stream from surrounding surfaces, 
direct defecation into the water by humans or animals, and defecation by wildlife.  Bacterial 
levels are not static.  Once bacteria are introduce, if the conditions are favorable, their 
populations can grow at very high rates.  Numerous tests have shown that Alhambra Creek water 
contains fecal bacteria.  The levels go up in the summer and go down in the winter.  The same 
conditions that reduce dissolved oxygen also promote bacterial growth.  

The aesthetic aspect of water quality is also evident during these warm, low-flow times.  The 
perceived diminished attractiveness of the Creek for some visitors during this time is typically 
attributed to two factors:  the turbidity of the water and the presence of unattractive aquatic 
vegetation growth in the water. The turbidity of the water during low-flow periods is usually not 
due to suspended sediment but to an accumulation of suspended organic material. Increases in 
organic material are promoted by an abundance of nutrients, by higher temperatures and by 
diminished flow. In relatively extreme conditions, unattractive odors can be released by warm, 
organically laden, nutrient rich water, further diminishing the attractiveness of the stream. 

These conditions exist wherever the water is still, deep and warm.  Pools above and below the 
beaver-created impoundment, as well as the impoundment itself, meet these criteria.  The beaver-
created impoundment has one potential advantage over the other pools:  the water exits the 
beaver pond from the bottom via the leveling device, while the non-beaver pools exit at or near 
the surface.  This may create a more favorable flushing action in the beaver pond that is absent 
from the other pools. 
 
The reach of Alhambra Creek between Ward and Main streets is unique in its configuration. The 
original design for this reach called for a narrow, deeper channel to concentrate the flows during 
low-flow periods with a larger accessible channel to handle flood flows.  Instead, a flat surface 
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paved with turfblock was installed. During low-flow season, this configuration spreads out the 
water into a thin layer open to the sun.  Such conditions also favor factors that result in the 
unattractive properties described above. 

The stream tries to make its own low-flow channel by depositing point bars of sediment at the 
inside bends. This works to some extent but is limited because too much of this can take away 
some of the flood protection provided by the project.  An adaptive management approach to this 
situation is practiced: the reach is dredged to ensure that it does not restrict flows more than the 
passage under Main Street.  In this way, some of the point bar deposit is left un-dredged, and this 
partially simulates a low-flow channel. However, the simulation is only partial and the 
conditions for unattractive effects still persist. 

Alhambra Creek in the beaver dam area is also affected by the tides.  Twice a day water flow is 
reversed by the tide, backing up the water to near Main Street but not to the Ward-Main streets 
reach.  When the tide goes out, the water flows at increased rates back out into the bay.  Several 
days out of the month, when the tides are more extreme, the water is backed up beyond Green 
Street. These high-high tides overtop the beaver dam at its present controlled height.  

This tidal ebb and flow provides a flushing action, which may mitigate some of the conditions 
that contribute to the undesirable anaerobic (low dissolved oxygen) state of the water, high 
bacteria populations and to the turbidity associated with high concentrations of suspended 
organic matter.  Tidal flushing may also diminish the growth of floating vegetation. The presence 
of the beaver dam interferes with “ordinary” daily tidal flushing action, but the “high-high” tides 
which occur several times a month and reach the Ward-Main Streets reach of the Creek several 
times a month, still provides some flushing action. 

Problem Statement 

So, the questions arise:  

 “Does the presence of the beaver dam exacerbate the anaerobic, fecal bacteria and aesthetic 
tendencies of Alhambra Creek during the hot, low-flow times of the year above those that 
would show themselves normally without a beaver dam in place or are they inherent in the 
nature of the Creek?” 

“Does the unique configuration of the Ward-Main streets reach exacerbate the anaerobic, 
fecal bacteria and aesthetic tendencies of Alhambra Creek during the hot, low-flow times of 
the year above those that would show themselves normally without a beaver dam in place or 
are they inherent in the nature of the Creek?” 
 
Option 
 
To answer these questions, the following experimental design is proposed. 
 
Summary:  Sample and test the beaver pond, the Ward-Main streets reach, a comparable pond 
upstream of the beaver influence and another one downstream.  Compare the test results to 
determine if there are any significant differences. 
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The upstream pool represents the absence of beaver influence. If no significant difference is 
detected, then the beaver pond is no worse than other pools of Alhambra Creek.  If the beaver 
pond is better, then it is likely that sufficient flushing action is occurring due to the configuration 
of the pond leveling device and/or the flushing action of the high-high tides.  If the beaver pond 
is worse, then further investigation into the cause will be conducted. 
 
The downstream pool represents a site that still has full tidal flushing action.  If no significant 
difference is detected, then the existing tidal action with the dam at its present height is 
sufficient. If the beaver pond is better, then it is likely that sufficient flushing action is occurring 
due to the configuration of the pond leveling device and/or the flushing action of the high-high 
tides and that some other factor is in play.  If the beaver pond is worse, it is likely that there is 
insufficient flushing and further investigation into the cause is warranted into ways to improve 
the flushing or the other conditions. 
 
The Ward-Main Streets reach represents a site affected by its unique configuration (wide/flat/no 
low-flow channel) as well as the presence of the beaver dam.  Comparison of this reach with the 
beaver pond nearer that dam will show if the observed effects are related to the beaver dam or to 
the channel configuration.   
 
If the findings are otherwise, further testing would be done to determine specific cause, so the 
situation can be corrected. 
 

1. Find the deepest part of the beaver pond. 
2. Select a sampling point in the Ward-Main Streets reach. 
3. Find a corresponding pool upstream of the dam’s influence. 
4. Find a corresponding pool downstream, which is subject to tidal flushing.. 
5. During low flow and warm times of the year (August or September): 
 

a. Sample vertical profiles of these deep places, measuring dissolved oxygen, 
turbidity, temperature, conductivity and pH. 

b. Take spot samples at the sites and analyze for nutrients such as nitrates, 
ammonia, and phosphates. 

c. Take spot samples at the sites and analyze for fecal bacteria. 
d. Photograph the surfaces of the sites and compare with each other to assess 

floating vegetation prevalence. 
6. Compare results among the sites to determine if significant differences exist. 

a. If the differences are either insignificant or definitive – draw the appropriate 
conclusions. 

b. If the differences are inconclusive – decide if further work is warranted. 

Fiscal Impact 

How much will it cost and who will do the work? This work could be a costly or virtually free 
effort, depending on whether strictly professionals or a mix of professionals and volunteers or a 
mix of pro-bono professionals or volunteers is used.  Cost could vary between $30k and virtually 
zero dollars.  Some laboratories have previously donated analyses and sample containers.  
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Volunteer have worked with students.  Graduate students may want to do this study as part of 
their work. 

Who will pay?  Perhaps the City’s Clean Water program can pay.  How long will it take?  Work 
should start in July and finish by October. 
 
A benefit of doing this work with students and volunteers is the outreach and educational 
enhancement that can take place. 
 
PERSPECTIVE #2:  “NO WATER QUALITY IMPACT” 
 
Beavers have no real negative impact on water quality in our Creek.   

Under Water Quality, beavers are given credit for improving water quality. See “The 
Beaver (Castor Canadensis),” Attachment D.  
 
Our Creek is a low gradient creek.  From observation, the Creek has a series of small 
ponds upstream of the beaver dam as well as human created ponds, damming.   Concrete 
weirs are located above the D Street bridge, and other private blocking methods exist throughout 
the Creek.  Vegetation falls and rests in these ponds, making the water appear very much the 
same as our beaver pond in color.  Some ponds are similar in scale to the beaver site, and some 
are smaller in scale.   

What is above the beaver dam is what is below the dam in terms of water flowing through.  In 
short the water quality is pretty much the same as existing, and more than likely improves 
the water flowing out of the dam.  
 
It should be noted that what is behind the dam is running through, and as it did before, runs to the 
Bay.  The water quality issue is moot, if the water can be safe to go to the Bay it should be 
safe to slow down and pond above the beaver dam and continue to on to the Bay. 
 
The water flow pipe is located at a low point of the pond and is draining the lowest water 
level, the deepest part of the pond.  In essence the Creek is running through the pond by 
pipe and also through and over the dam.  All gradients in terms of water elevations are 
moving and not stagnate.  
 
The tide flow and the beaver dam:  At some point the beaver dam blocked the tidal flow 
beyond the dam upstream.  Since the dam lowering and the flow device installation, the tidal 
flow has returned during many high tides as the tide goes through and over the dam.   Now the 
highest water level above the dam occurs during high tides. It should be noted that the low tides 
even low high tide seldom make it to the original dam site there is little or not back as mixing 
does not occur. 
 
The Bay water again causes the fresh Creek water to back up, and the fresh water flows out as 
the tide recedes. 
 
Water quality testing is not necessary because of the beaver.  
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Tests may expose other Creek water quality issues or not.  What comes to mind is yard runoff 
containing pesticide and fertilizers.  
 
Water quality testing should be done under for the purpose of finding pollution and hazardous 
waste and identifying and removing it, as stated in our General Plan May 1992, “The 
Alhambra Creek Enhancement Plan.”  (Attachment E.) 
 
Beaver Fever, or giardia, is pick up from human contamination.   It is stated on page 121 of 
the “Beaver Natural History of a Wetlands Engineer” that beavers are exposed to giardia 
from human contamination and are free of such organisms up stream.  (Attachment F.) 
 
Attached is a report on “How Do Beaver Affect Local Hydrology on a Watershed in South 
Alabama” that has Water Quality references as well.    William W Cross III Department of 
Earth Sciences, University of South Alabama, Mobile AL.  (Attachment G.) 
 
PERSPECTIVE #3 
 
For a variety of reasons, the opinions expressed under this section by one Subcommittee member 
are not correct or appropriate when compared with the water quality report by another. 
 
 

CREEK CLEAN-UP 
 

PERSPECTIVE #1 
 
The “Friends of Alhambra Creek” already conduct two Alhambra Creek clean-ups per year.  
Other partners such as MUSD, EBRP, Shell, and Biota also participate.  The beavers are not a 
direct factor in this effort. Some increase in participation has been noted lately, and this may be 
due to heightened awareness of the Creek due to “beaver publicity”.  The beavers have been 
cutting vegetation in their area of the Creek.  If this cutting is considered to be supplemental to 
pruning that City crews routinely perform, a reduction of workload to perform this task may be 
considered as a benefit. 
 
Clean-ups are scheduled for: 
 

• April 26, 2008 
• September 20, 2008 

Fiscal Impact 
 
Direct costs are for the City crew and equipment, supplies, and disposal.   
 

 Crew of four + front-loader/backhoe + dumptruck +pickup truck: approximately $1,000 
 Food for Fall cleanup:  approximately $200 
 Supplies: approximately $100 
 Volunteer person-hours: priceless 
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Expansion of Effort 
 
An expansion of this effort to incorporate pro-active trash cleanup before it gets into the Creek is 
under discussion among the City, “Friends”, the Resource Conservation District and the 
Alhambra Watershed Council.  This may also include and outreach and educational effort.  This 
was an indirect result of heightened awareness of the Creek and the debris it carries from the 
increased surveillance of the Creek in connection with the beavers.  It is too early to estimate 
costs. If it is done, the effort and cost will likely be shared.  In the long run it is much cheaper to 
pick up trash before it gets into the Creek. 
 
A working prototype should be developed this year. 
 
PERSPECTIVE #2:  “BEAVERS CLEAN THE CREEK” 
 
Creek clean-up is an area where cost of the beaver can be deferred in terms the Creek cleaning. 
The beaver credit for clean-up can be characterized as off-setting the cost of the maintenance 
costs attributed to the beaver. 
 
The beaver have cleaned the Creek from the dam to above Ward Street and deposited trees (65 
counted) and debris at the dam site, where City staff loaded it in trucks during dam removal. A 
rough figure of at least equal of the January staff cost of $15,000.  It would be reasonable to add 
credit to the beavers for removal of other vegetation they need for feeding on reeds and grass.    
Dredging of mud was also observed and has a flow improving credit. Let’s say another $10,000 
for both.  This is probably conservative, but it is a start. 
 
The beaver activity has improved water flow, and they have manicured the Creek in a way very 
pleasing to the eye. 
 
PERSPECTIVE #3 
 
The opinions and figures stated in Perspective #2 are not based on any independent objective 
analysis or findings.  Instead, they are purely subjective and more unsubstantiated advocacy for 
retaining the beavers in Alhambra Creek. 
 
 

CREEK WALK 
 
PERSPECTIVE #1:  “CREEK WALK IS CITY POLICY” 
 
Expand on the Integrated Greenway concept outlined in the 1992 Alhambra Creek Enhancement 
Plan. Expand it to include the entire creek stretching along the creek to Nancy Boyd Park and the 
balance of the creek in Martinez.  Charter 15 of the Downtown should also be used and expanded 
on to complete the Creek Walk encompassing the entire creek as mention above.  Chapter 14 
should also be implemented in terms of signage for the creek walk.   
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Immediate steps should be taken to define the entire Creek Walk.   The Creek Walk can be 
implemented by defining the route with simple trails, gravel, and markings, Signs, on 
proposed trials and street type trails, side walks.  Some of the markings can be painted on 
the sidewalks, in animal themes.  Animal themes can also be used on signs, different 
animals themes for different parts of the creek showing their living area. Bike routes 
adjacent to the creek as outlined in the Alhambra Creek Enhancement Plan should be 
included. 
 
All existing bridges should be incorporated in the Creek Walk as they function as overlooks to 
the creek. 
 
See “Alhambra Creek Enhancement Plan,” Attachment H.  See Chapter 15 and 14 of the 
“Downtown Specific Plan,” Attachment I. 
 
PERSPECTIVE #2 
 
There currently exists a Creek Walk of sorts.  The question of whether it should be expanded or 
improved is a valid one.  Historically, Alhambra Creek has been synonymous with flooding and 
a convenient, although unlawful, place to dump unwanted personal property and yard waste.  
There have been positive things over time, both by citizens’ groups and the City government.  
The downtown beautification and flood control project was completed in 2000-2001.  This 
project enhanced the charm of downtown, improved the flood control capacity of the Creek thus 
reducing flooding, and provided greater visibility to the Creek marshland.   
 
Notwithstanding these improvements, there is more that could be done.  The City should 
consider integrating the Creek more into the town and its people.  Martinez could become a 
destination if business and housing were tastefully incorporated into the Creek area and a Creek 
Walk.  The City could even consider incorporating electric powered and reduced sealed versions 
of the Italian/Portuguese fishing boats that people could ride along the stretch of Creek from the 
mouth of the bay to downtown. 
 
 

BANK STABILIZATION/ Burrowing 
 
PERSPECTIVE #1 
 
Issue Definition/Problem Statement 

 
Groundwater: During the course of a rain storm, some rain water will infiltrate into the 
ground.  This infiltrated water will travel through the soil and become part of the ground 
water system.  Ground water ultimately drains through the soil to the lowest point in the 
watershed.  Depending on the geology, some water may be captured in a perched location 
or migrate deep down into an aquifer hundreds of feet below the surface.  For the 
purposes of this report, however, we will focus on the ground water and soils adjacent to 
the creek.   
 
Ground water that migrates to the lowest point in the watershed will ultimately drain into 
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the creek, which provides summer flows that sustain the Creek’s habitat.  If the water 
level in the creek is elevated then ground water can be “backed up” into the soil 
surrounding the portion of the Creek with the elevated water surface.  This could result in 
saturation of soils that would previously drain and may in turn affect the bearing capacity 
of the soil for structural foundation members.  
 
Burrowing: Burrowing by animals residing in the Creek, such as beavers and muskrats, 
can create tunnels in the Creek bank.  If burrowing is extensive, there may be concern 
that it could impact the stability of the Creek bank and/or property immediately adjacent 
to the Creek. 
 

Objectives/Assumptions 
 
Groundwater: The objective is to determine if the presence of a beaver dam will impact 
the soil properties adjacent to the creek due to the pond behind the dam.  The other 
concern with increased ground water levels would be impacts on buildings with 
basements and the potential for elevated ground water draining into basement areas.  If 
impacts are identified with elevated ground water, then options to mitigate these impacts 
would be developed and implementation and maintenance costs identified.   
 
The study prepared by Phillip Williams Associates (PWA) dated October 16, 2007, 
indicated the beaver dam was six feet in height.  In early January 2008, the City and Skip 
Lisle constructed a pond leveling device and lowered the dam below six feet.  The 
installed pond leveling device insures a stable dam height.  The current dam height 
should be measured to determine the increased height of the pond over the historic water 
elevation in the creek to accurately assess any potential impacts.  
 
Burrowing:  The objective is to determine if beavers or the habitat created by the beaver 
dam result in burrows dug into the creek bank.  It is assumed that there is some 
burrowing into the creek banks as determined by visual reports.  The task is to determine 
if these burrows are superficial and not a concern or if they are or will become extensive 
and deep burrowing that could be cause for concern. 
 

Options 
 
Groundwater: Before options can be developed, a Geotechnical Consultant would have 
to analyze the soils surrounding the beaver dam (soil permeability, soil type, etc.) and any 
impact an elevated section of creek water would have on the surrounding groundwater 
elevation and the extent the influence would reach beyond the centerline of the Creek.  It 
is unknown whether a six foot high dam and pond would create an impact on the 
groundwater and surrounding soils.  It may be possible that a smaller dam may have no 
impact on the groundwater.  Until a report is developed, no future analysis can be 
performed. 
 
Burrowing:  If burrowing is a problem, the Creek bank can be protected to discourage or 
deter animals from burrowing.  Lining the Creek bank with rip rap or fencing mesh will 
eliminate burrowing. 

 
PERSPECTIVE #2 
 
The beaver lodge is the center of a beaver colony.1 While the well known “island lodge” is best 
recognized, the lesser known “bank lodge” is equally as common.2  The Martinez beavers have 
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built a bank lodge, and like all lodges, it has several exits for safety.  When the water level was 
lowered, these openings were exposed, although they have since made new exits/entrances below 
the waterline.  The beavers regularly scoop mud from the bottom of the creek and place atop the 
lodge to secure the roof area.   
  
Beavers begin lodges by first using “Bank holes” which are tunnels in steep slopes with the 
entrances under water.3 These can be developed later into lodges or used as an alternative to the 
lodge when the female and new kits are taking up more space.   Beavers are powerful diggers 
and are able to burrow through mud and clay.   
  
Recently, City staff measured an upward sloping hole which they described as “10 inches in 
diameter and 11 feet deep into the bank”.  There has been considerable concern by property 
owners that such burrowing behavior could weaken banks and negatively impact structures.  A 
subsequent geotechnical report was obtained by the property owners which stated4:  
 

   
 
This report concluded that damage caused was considerable and would increase with subsequent 
erosion to the bank and continued semi-permanent water levels. 
  
Significant errors in this report include the fact that beaver-tree removal allows roots to remain 
and does not, therefore, lower bank stability.  In fact, as trees struggle to maintain root to shoot 
ratios over time, the effect of this coppicing will be to increase bushy growth.5  In addition, it is 
not clear that these holes were made by beavers, as the Martinez beaver adults are significantly 
rounder than 10 inches in diameter.  Muskrats are also pernicious diggers and frequently begin 
tunnels at dam sites to make nests or burrows   
 
The damage caused by muskrats, primarily by burrowing in containment and separation berms, 
is not a matter of conjecture. There are several examples of compromised parallel cells, in which 
divider berms have been breached by burrows (Estevan, SAS (Duncan et al., 1999); Corcoran, 
CA (Gao et al., 2003); Sacramento, CA (Nolte and Associates, 1998)). At the Manitoba Interlake 
Site 1, muskrat burrows were extensive and threatening to breach the dikes at several locations, 
causing the owners to rebuild the dike and install muskrat deterrent fencing. Roads have been 
damaged by burrow collapse at Saginaw, MI (unpublished), and at Sacramento. While there has 
been no recorded instance of catastrophic containment levee failure, increased leakage has 
potentially occurred at some sites.6 
 
Muskrats are well known for their tunneling and are often considered a threat to man-made dams 
because of their habit of burrowing along their base7.  While they live in push-up houses of reeds 
in marsh areas, they are known to burrow along creeks and steep banks.  Muskrats live in 
burrows in areas where lake and river margins have steep banks formed of easily dug soft 
sediments.8  Population density of muskrats is greater per acre than for beaver, and their impact 
on the habitat can be correspondingly more significant. 
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Perhaps the most troublesome muskrat activity is their digging and burrowing…Some chose the 
periphery of the marsh and actively excavate bank burrows for protection. In lakes, ponds, 
creeks and rivers, bank burrowing is a normal activity…Fluctuating water levels aggravate the 
problem by forcing the animals to continually dig to keep their living quarters above the water 
level. Vehicles or livestock can cause the burrows to collapse further damaging the dike or 
dam”9 
 
Obviously, both muskrats and beavers have been known to cause difficulties with bank digging. 
Differentiating between the two is actually a complex task even for wildlife experts.10  Simply 
removing beavers from the area may not control the bank erosion problem, as muskrats may 
continue to tunnel, and may even begin digging from the current beaver lodge once it is vacated.  
The better solution is to address the issue of bank permeability, so that neither species is allowed 
to weaken the bank. 
  
A recent article published in Ecological Engineering titled “Muskrats: In treatment Wetlands”, 
examines problems caused by the creatures and possible solutions.  It carefully explores the cost 
and efficacy of each intervention, and this article is available for online review at 
http://www.kerrn.org/pdf/kadlecetal2007.pdf. Both this article and the geotechnical evaluation 
name riprap as a possible solution, although this may not be aesthetically acceptable given that 
this section of the creek was purposely maintained with a natural appearance.  Another 
possibility with considerable success is wire mesh or chain link fencing used in what the article 
calls “Berm Slopes Surface Protection”.  This extends above and below the waterline and must 
be securely anchored with rebar.  Either of these techniques would prevent both beaver and 
muskrat tunneling.   However, the chain/mesh technique can also be planted with vegetation to 
increase stability and augment attractiveness.   
 
PERSPECTIVE #3 
 
It is not clear if there are bank stabilization issues due in whole to beaver activity.  The 
burrowing of beaver is quarrying for mud and bank hole for protections these are usually shallow 
and parallel to the bank. Stabilization of banks can be many kinds of causes: Non compacted 
fill, rotting tree roots, other animal sources, abandon pipes and  other debris, and can be 
easily remedied by concrete injection or other simple means, by the responsible party e.g. 
city or property owners or combination. See attached MUSKRAT AND BEAVER MANAGEMENT IN 
WETLANDS:  PLANNING AHEAD FOR WILDLIFE SURVIVAL  (Attachment J.) 
 
Concern issue raise by an engineer is presented less the objective terms.  Information has been 
given to an engineer that beaver activity is a potential cause for water in the creek causing 
damage to buildings.  The descriptions of the activity is exaggerated, non proven and stated to 
have occurred in parts on the creek that it has not and in some cases not relatively close the 
property of concern.  
 
The majority of the buildings in this area are protected by substantial bank stabilization 
and erosion control, major steel and concrete walls, and a concrete box culvert, typically 
having a concrete bottom, some of which could be affecting the properties down stream in 
terms of erosion.   
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Removal of vegetation by beavers can be characterized as a benefit to flood concerns rather 
than a threat to bank stabilization especially when beaver cut willow trees above the root 
line and sprouting occurs in spring.  The root structure remains and if fact the tree is less 
apt to be washed from the bank in heavy flows.  All vegetation is not removed as 
characterized by engineer.  Trees were also cut by property owners in the city.   
 
Of  particular interest is the concern the lodge which is built the east bank which looks  to 
be a former silt deposit placed against a sheet pile and concrete retaining wall going to the 
bottom  of  the creek, thus protecting the bank, which is on the other side of the retaining 
structure, from beaver activity.  The eddy that is also mention is this area is a preexisting 
flow condition. 
 
The engineer armed with partial information has ignored the fact that all these condition were 
preexisting to the beaver going back to the time before the building were placed in the flood 
plain and have to continue to occur as a result of increased flow due development upstream 
increasing scouring in the creek.    In fact even scouring of banks is less when there is a beaver 
pond. 
 
 

IMPACTS ON OTHER SPECIES & ENVIRONMENT 
 
PERSPECTIVE #1:  SUMMARY 
 
Beavers have a huge impact on the creek they inhabit.  They affect the vegetation, insect and 
animal life by creating deeper slower water and improved ecological conditions.  While beaver 
ponds can raise water temperature in ways that may negatively impact trout, research has 
consistently shown that they increase steelhead and salmon.  Both species have been shown to 
successfully navigate dams.  If the Martinez beavers remain, research tells us that we can expect 
more varied fish, amphibian and birdlife to make use of the pond. Although a pre-beaver species 
list was never compiled for this section of Alhambra Creek, the area has been documented 
through extensive video and photographs for the past year and a half. Thus differences in the 
variety and density of other species noted can be clearly observed by looking at prior footage. 
 
What happens to the neighborhood when beavers move in?  Surely their visible impact on 
vegetation and waterways disrupt riparian habitat?  The best answer is the more complex: 
beavers can have both a restorative and damaging effect on different aspects of their habitat 
under different conditions.  Although instinct and common sense might suggest the Martinez 
beavers are depleting their Creek environment, there is a large body of scientific research that 
says the benefits of beavers significantly outweigh the costs in most areas11. While study after 
study has shown that beavers do impact their habitat, the impact is largely for the better.  In this 
section of the report, the impact of beavers on specific aspects of their habitat will be examined. 
 
Keystone Species 
 
The beaver is often called a “Keystone Species”. This concept was introduced in 1966 by R.T. 
Paine who studied the impact of removing one predator from an ecosystem.12  (In that case a 
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starfish.)  He found that the original 15 species community was quickly reduced to only 8 
species when the starfish was removed, prompting his analogy to the collapse of an archway if a 
“keystone” is taken out.  (The keystone is the center piece which holds up both sides of the arch.)  
Beavers have a similar role because their dams create habitat which are used by other wildlife.  
Bruce Baker, Ph.D. & Edward P. Hill wrote the seminal chapter on beavers in Feldman’s 
Wildlife of North America (2003).  They described the beaver’s role as both a keystone species 
and an ecosystem engineer.13         
 
Beavers change soil deposition and augment nutrients in pools.  There is even a growing body of 
evidence that dams may act as a kind of filter that improves water quality.14 

 
 
Beaver Impact on Vegetation 
  
Beaver foraging affects vegetation growth patterns.  They remove trees and branches for food 
and dam-building.  By current estimates, some 60 trees of various sizes have been taken by the 
Martinez beavers, almost all native Arroyo Willow.  However, the roots remain in tact and will 
retain bank soil and eventually create new growth.  Beavers use natural “coppice” cutting of 
trees15, a forestry term for spurring future brushy growth by removing the main trunk and 
allowing shoots to spring around the base.  
 

 

“Beavers coppice willow and 
cottonwood trees,                                            
creating the low, dense habitat 
preferred by vireos16. Indeed, 
beaver foraging promotes the 
growth of willow17” 
 

    
A not-uncommon sight over the summer was to see a large partially felled tree sticking out of the 
stream.  This is a kind of “beaver refrigerator”---the beaver does this to allow foliage to continue 
to grow and stay “fresh” but to make feeding more accessible for the kits.  Beavers have been 
shown in some studies to decrease tree density, and their selective foraging can reduce some 
species and increase others.18 They shape tree dispersal by removing target food trees and 
leaving others to grow and reproduce.   
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One key factor as to whether or not vegetation is depleted or enhanced is the browsing of 
livestock19, which can produce enormous impact especially during dormant months when grass 
is less desirable.  Obviously this is not an issue for this beaver habitat.   Nonetheless, 
considerable interest has been expressed in augmenting willow habitat for the Martinez beavers 
with replantation, and this is discussed under the volunteer section of this report. 
 
Beaver Impact on Insects and Other Invertebrates 
  
Dams slow current and increase deposition of sediment and organic material in the water.  These 
ponds play a key role in the development of complex insect life, which in turn feed fish, birds 
and mammals. Beaver activity greatly affects both aquatic and non-aquatic insect life in response 
to increased sediment deposition and still water behind the dam.  Insects that prefer running 
water are replaced by insects that prefer still water, and the variety and density of species has 
been shown to increase20. 
 

                
 
This, of course, leads to natural questions about mosquito larvae which are known to accumulate 
in still pools.  However, beaver ponds have been shown to actually reduce mosquito 
population21.  There are nearly 3,000 known species of mosquito, but beaver ponds tend to shift 
composition of larvae – making conditions less desirable for some and ideal for others.22  All 
mosquitoes are not created equal; some are much more damaging to human populations.  For 
example, one of the species most associated with West Nile Virus and yellow-fever (Aedes) 
cannot survive in the permanent water of a beaver pond.23  Continued involvement by Mosquito 
Abatement can monitor conditions and help control negative species.  
 
Beaver Impact on Fish 
 

 
Grant county 

Conservationists 

 

 
Beaver ponds impact fish in many ways.  It has been shown that the standing crop of “plankton” 
in beaver ponds is 5 times larger than in the unaltered flowing stream24.  This means that fish life 
is denser and more varied.  In fact, this winter’s Oregon TWS Conference on Beavers featured a 
lecture on the promotion of beaver to increase salmon.25  Kelly Moore, NW Region Program 
Manager for ODFW research lab wrote, “The primary effect is on over winter survival of 
juvenile salmonids – streams with abundant beaver created habitat had 2-3 times better over 
winter survival rates than streams with simpler riffle-pool structure.” 26 
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There has been concern that ponds impact reproduction by raising the temperature of the water 
and obstructing flow and dispersal of fish.  The Oregon Department of Fish and Wildlife has 
noted that beaver dams can interfere with salmon passage.  However Ms. Moore continues, “The 
consensus of Oregon fish biologists is that the benefits clearly outweigh the negative effects and 
that salmon and trout are better at moving over, around, and through beaver dams than we 
thought.”  She referred to a much-referenced native legend called “Beaver taught salmon how to 
jump” which basically credits beaver for salmon prominence27.  Recent research shows that 
salmon and steelhead can navigate dams in periods of high flow and that the dam itself becomes 
a kind of reproductive “source” in fish community and dispersal.  Even small ponds have been 
shown to impact the diversity and density of fish species28. 
 

                                      
 
Beaver Impact on Amphibians and Reptiles 
  
Beaver ponds create an ideal habitat for amphibians. Some species of newt may actually depend 
on beaver ponds for their survival29.    Frogs, salamanders, and toads are the hallmark of a 
healthy beaver pond.  Towards the end of summer last year, limited frog song could be heard at 
our beaver pond which had not been documented before.  Now a strong chorus of many pacific 
tree frogs can be heard at dawn.   “Amphibians, as a group, are sensitive to changes in water 
quality and so are considered indicators of environmental cleanliness.”30 The return of these 
frogs reflects the habitat restoration done by the beavers31 and its subsequent benefits.  There is 
some evidence that certain species are increased by the presence of beaver ponds (such as frogs) 
while others are decreased (such as salamanders).32 Turtles and other reptiles seem to gravitate 
towards and rest above the lodge, which is often warmer than the surrounding terrain.33   There 
has been research documenting that older beaver ponds produce more kinds of snakes, lizards 
and turtles than younger beaver ponds, but that even a young pond had more reptile species than 
an undammed stream.34 
 
Beaver Impact on Birds 
  
A morning stop by the beaver pond reveals a larger cast of avian characters this winter than last.  
An early response to the deeper water was a breeding pair of secretive green heron that used the 
brushy shores to hunt for an increased fish population.  By mid-summer kingfishers and great 
and snowy egrets were observed on both sides of the dam.  A cormorant paid close attention to 
the dam lowering efforts by city staff in December and was photographed feeding opportunely 
on the fish suddenly displaced.  The experience was so appreciated he continues to frequent the 
area, joined by a collection of winter ducks, coot and grebe.  Observed songbirds include the 
marsh wren, song sparrow and common yellow throat.  This spring, many barn swallow families 
produced a second clutch of young, and at least 2 black phoebes were fledged.  Winter visitors 
have included a ruby-crowned kinglet and a regular flock of nearly 30 lesser scaup that arrived 
unexpectedly in early February, possibly to feed on the sudden chorus of tree frogs but definitely 
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enjoying the bubbling mussels in the mud seen as far up as Starbuck’s.  Certainly not every 
visitor is seen everyday, but at least one makes an appearance on any given day. This is not 
unexpected given the research on beaver impact on bird life. 
 

“A survey of birds at eight beaver ponds in eight counties in New York 
State demonstrated that active beaver sites support more species of birds 
than do vacant or potential sites.”35  
 

Beavers create better foliage and feeding for birdlife, allowing a greater variety and density of 
bird species to accumulate.  Although beaver is occasionally cited as destroying habitat for 
songbird nesting36 their gnawing actually spurs the very type of growth most breeding birds 
prefer.  This summer, Audubon Magazine reported on the beneficial effect of the “Bronx Zoo 
Beaver” on the surrounding population of birds and fish, saying, 37 

 
Often when waiting for the arrival of the somewhat unpredictable beaver, visitors can pass the 
time by watching the more visible and varied birdlife. 
 
Beaver impact on Other Mammals  
  
Mammals are most likely to be seen where they can find food, water and cover.  Obviously the 
deeper pool, denser foliage created by coppice cutting and augmented fish and insect life draw 
other mammals to the beaver pond38.   
  

  
 
Our small stretch of beaver pond has already revealed at least two families of muskrats, an adult 
otter and baby otter this summer, a succession of raccoons and other small rodents.  Obviously 
the most exciting of these is the otter, which feed on the fish that the beaver dam encourages.  
Interestingly, beavers and otters tend to overlap in their habitat a great deal.  (It was not 
uncommon to see the baby otter going over and even inside the lodge at times!)  However, they 
are not exactly friends and the few aggressive tail slaps seen by these beavers haven often been 
in response to otter.  Otters are carnivores and there is some research to indicate that they can 
take small kits at times.  Indeed, many sources consider them a natural predator of the beaver. 
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Perspective #1:  Conclusions 
  
The Martinez beavers have a huge impact on the Creek they inhabit.  They affect the vegetation, 
insect and animal life by creating deeper slower water and different ecological conditions.  
Obviously potential impact increases with the age of the pond and the size of the family.  If the 
beavers remain, research tells us that we can expect more varied fish, amphibian and birdlife to 
make use of the pond. Although their effects can be both positive and negative in nature, most 
naturalists agree that the general influence of beavers is a beneficial one.   
 
PERSPECTIVE #2 
 
A member of the Subcommittee would like to include the http://www.beaverdam.info/ site 
attached; it covers many of the benefits.  (Attachment K.)  Also included is The Beaver Natural 
History of a Wetlands Engineer, page 110, “Mosquitoes become less numerous in beaver 
ponds, and the species composition of the populations change.” (Attachment L.) 
 
Also attached is Otto and Johnson’s Beaver Influence of Fisheries Habitat, copyright 2000-2005, 
pages 1-26.  Please see pages 11-13 about benefits to steelhead and also willows, but the 
whole report is valuable.  (Attachment M.) 
 
As a cost-benefit the improved habitat for other species should be given a dollar value.  We have 
spent resources in the past to create habitat.  A rough estimate of the benefits of the beaver in 
terns of creating habitat would be in the tens to hundreds of thousands of dollars range. 
 
Benefits to humans are many a sense of peace, soulfulness, social development and many 
benefits to child development.  See Educational Aspects. 
 
PERSPECTIVE #3 
 
There is no independent objective information presented to the Subcommittee which would 
support the opinion that the beavers in Alhambra Creek are a keystone species.  Moreover, at the 
end of the third paragraph of Perspective #2, my comment is:  This is not supported by any 
information presented to the sub-committee. 
 
The opinions and conclusions regarding the change in species in Alhambra Creek after the 
arrival of the beavers is a subject which has not been independently established or verified.  The 
mere claim that a certain species has increased or the return of other species following the arrival 
of the beavers is a bootstrap opinion and conclusion. 
  
Alhambra Creek, its watershed and flood control dynamics are unique and may not necessarily 
be comparable to other waterways that beavers inhabit.  Therefore, it would not be prudent to 
rely on the information, opinions and conclusions expressed in this section for purposes of 
making a decision regarding whether the City should adopt a Beaver Management Plan to retain 
beavers in Alhambra Creek. 
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POPULATION, CONTROL, DISPERSAL 
 
PERSPECTIVE #1:  SUMMARY 
 
Unlike other rodents, beaver populations grow slowly.  They breed only once per year and do not 
reach sexual maturity until age two.  Kits remain with their parents for two years, and then 
disperse to seek habitats of their own.  A survival rate of 50% is not uncommon, with dispersal 
being the most dangerous time in a beaver’s life.  Population can be successfully managed 
through many techniques including relocation and immunocontraception. 
 
Population Growth 
 
The issue of population growth potential has been a concern for many.  Beavers are rodents, and 
this classification implies a rapid population increase with swift reproductive readiness.  
However, in this arena beavers are uniquely un-rodent-like.  Adults are monogamous and 
produce young only once per year39.  Kits are not sexually mature until age two and remain with 
their parents until 23 months of age40.  Although botanist Mary Tappel  was quoted in the 
Martinez News Gazette saying that beavers breed for 50 years, research confirms they very 
rarely live past age 15, reach their peak re-productivity rates at age seven, and generally 
discontinue bearing young after age twelve41,42,43. 
 
Territorial Nature 
 
Beavers are highly territorial and have an estimated home range of about two miles. They use 
scent mounds to declare their territory and discourage interlopers.  This means that you will 
never get more than one family within an area (presumably a mile above and below the current 
lodge).  A beaver colony typically consists of two adults, 2 yearlings, and 2 kits.  Colonies of 
more than 8 are very rarely reported.  Yearlings stay with the colony to help raise the new kits 
and learn more about beaver responsibilities.  They typically disperse before their second 
birthday, when another set of yearlings is present and a new delivery of kits, expected.    In 
general, the term “dispersal” (rather than migration) is used to describe when kits leave the 
colony to begin their adult lives.  This period of dispersal is the most dangerous of a beaver’s life 
as they have no safe pond or lodge to hide in and no guaranteed food source.   
 
Breeding 
 
Adult beavers breed in January, and females gestate for around 110 days.  Our adults were 
filmed breeding at the end of December, and it is likely the female is currently pregnant.  Kits 
are born in mid April-May depending on elevation.  Young are born fully furred and toothed 
with their eyes open.  They are considered a precocial animal, meaning that they are never 
helpless or confined to their parents nest.  Within hours after their birth they can explore their 
habitat and even swim.    Initially their fur is not water repellant and they require grooming by a 
parent or older sibling to survive the cool water.  By two months they can dive, swim, stay 
underwater and walk upright.  A mortality rate of 40% is not uncommon in the first year, 
although the beavers’ greatest danger occurs when they disperse from the family lodge. 
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Dispersal/Migration 
 
Given our current reproductive survival rate of 50% and the likely dispersal survival rate of 50%, 
population will be a minimal concern.  Our current two kits will not relocate until March of 
2009, and then must travel at least 2 miles from the family lodge to settle.  Females reportedly go 
farther than males in this effort, often as far as 20 miles44.  While there is a slight tendency for 
dispersers to prefer downstream rather than upstream, they are equally likely to go either 
direction.  During this dangerous and exciting period of relocation, most beavers find their mate 
from another colony.  With 2009 a long ways away, now would be a good time for the city to 
examine the Creek and consider where might be a more desirable place for a disperser to settle.  
The designated area could be made more attractive with the planting of willow, provided that it 
has the necessary attributes for beaver settlement.  If the City wishes to prevent any upstream 
migration of young, they will need to work on a beaver-discouraging obstruction.  Such a fence 
was suggested by expert Skip Lisle when he was installing the leveler, and he has indicated that 
he would happily consult with the city further. 
 
Downstream dispersers are likely to go into the Carquinez Straight and continue until a suitable 
inlet is found. Should population growth become problematic, techniques for population 
management may be employed.  The most obvious is live trapping and relocation for yearlings.  
With the right care and management this could be a feasible (although expensive) solution.  (See 
section on beaver relocation.)    Adults can also be live trapped and sterilized, although this is 
traumatic and invasive to the animal.  Mary Tappel reportedly advised staff that an adult could 
be removed so that the remaining parent would then breed with a kit.  While this is theoretically 
possible, such inbreeding would be genetically damaging and counter-productive in the long run.  
Obviously if beaver incest was common in the population, their species recovery rates would be 
much more sporadic and unhealthy.  Moreover, while adult-kit breeding has been documented, it 
is more likely that the remaining adult would simply encourage another adult beaver to settle 
with the colony, and this would render a labor intensive and unpopular action effectively 
meaningless.  
 
Population Control 
 
The preferred population control method recommended by the Humane Society of the United 
States is “Immunocontraception”45.  This refers to a contraceptive technique that uses the body’s 
own immune system to prevent pregnancy.   The Humane Society recommends the use of PZP 
(porcine zona pellucida) as an Investigational New Animal Drug (INAD) to control pregnancy 
in populations of wildlife where it is appropriate.  The Tule Elk at Point Reyes National 
Seashore receive yearly treatments46.  PZE is administered through an injection, which can be 
hand delivered or given through dart/blow gun or CO2 pistol.  A once-a-year administration is 
sufficient, with the effectiveness lasting only for that year.  Treatment does not affect current 
pregnancies. 
 
PZP is experimental and only allowed in the context of current research.  However, the Humane 
Society and the Sierra Club have both expressed interest in the Martinez Beavers and a 
willingness to offer help, guidance or consultation if needed.    Both of these large organizations 
have biologists who could easily connect us to a treating program.  In addition, this population 
has sparked enough academic interest on its own to justify a research trial if such actions are 
warranted. 



Beaver Subcommittee Report        

FINAL REPORT 28 4/11/2008 

 
In conclusion, beaver populations grow slowly and can be managed through many techniques 
including relocation and immunocontraception.  If Martinez makes a commitment to keeping 
these beavers, dealing with the limited progeny will be an entirely surmountable hurdle. 
 
PERSPECTIVE #2 
 
Beaver are not a “boom and bust” species.  Their population change slowly and is controlled by 
available habitat.  We have a small group and there is a high mortality rate among young beaver. 
Chances are that we might lose another juvenile before spring.  There will be plenty of 
opportunity to study this issue if it occurs.   Our beavers should remain natural as a study group.  
Interference should be avoided. 
 
Note:  sterilizing wildlife or animal birth control is not a management tool at a City’s disposal; 
there is not indication it is appropriate with the species or even need. 
 
It is important to embrace the ideal of these particular beavers, in this particular Creek, at 
this particular time.   Rather than act on the impulse to address a non-existing issue.  Beaver 
tend to be site specific, and we have a very unusual site.  Beaver are dynamic in this regard. 
 
Skip Lisle has said as much several times, that we will see and there is not real way of 
predicting. 
 
See the “Beaver Natural History of a Wetlands Engineer,” pages 88-91.  (Attachment N.) 
 
PERSPECTIVE #3 
 
The opinions in Perspective #2 are generalizations and ignore the fact that the beaver population 
could spread.  There is nothing offered in terms of how the beaver population would be 
controlled or limited from its initial numbers, if the City chose to maintain beavers in Alhambra 
Creek.  This is a slippery slope that once embarked upon could well become problematic in the 
future. 
 
 

EDUCATIONAL OPPORTUNITIES 
 
PERSPECTIVE #1:  SUMMARY 
 
The “public and visible” character of the Martinez beaver colony presents numerous educational 
and outreach opportunities, some of which are already being exploited.  The Martinez City 
General Plan makes provisions for using the creek as an educational amenity.  Other educational 
opportunities are discussed elsewhere in this report. 
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General Plan Support 
 
The Alhambra Creek Enhancement Plan, adopted as an amendment to the Martinez City General 
Plan by Resolution No. 160-92 contains Goal 6: “Create public, creek related educational 
options throughout the greenway corridor” 

Opportunities 
 
The way beavers live: in mutually supportive family units with a cooperative social structure 
makes them especially suitable subjects for study by children.  They model many of the desirable 
attribute we would like our children to learn.  The benefit of this is priceless.  To create an 
equivalent site from scratch would cost hundreds of thousands of dollars. Much of this resource 
is already in place for a fraction of the cost.  Some additional enhancements would further enrich 
the experience 
 

1. General Public – visitors to site 
 
The public benefits from observation as in going to a museum, interpretive center, or zoo or 
nature park. The Martinez General Plan through the Alhambra Creek Enhancement 
Amendment states: “Where appropriate, and consistent with wildlife habitat goals, create 
overlooks at the banktop with educational exhibits explaining the history and ecology of 
the creek.” 

a. Interpretive Signs 
i. Cost:  $500 per sign, say $2k for four. 

ii. Cost share City with community groups. 
iii. If designed by students with aid of graphics professionals (pro bono) 

would reduce cost and increase educational value. 
iv. 6 months 

 
b. Brochures 

i. Cost:  $100 to $1,000, depending on the colors, type of paper, design 
costs, etc 

ii. Cost share City with Chamber of Commerce, Main Street Martinez, and 
Community Groups 

iii. If designed by students with aid of graphics professionals (pro bono) 
would reduce cost & increase educational value. 

iv. 2 months 
 

c. Web Page  
i. If owner is willing, it could be adopted by the community with a team to 

gather information, edit & install. 
ii. Cost:  mostly in-kind effort, not much cash. 

iii. Already exists 
 

d. “Beaver Cam” 
i. Cost:  $1 to 2k. 
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ii. Cost share City with Chamber of Commerce, Main Street Martinez, and 
Community Groups 

iii. Ongoing cost of maintenance etc. 
iv. 6 months 

 
e. Guided Tours with docents 

i. Cost: mostly in kind – use volunteers, say $2k to develop materials and 
docent presentation content and training. 

ii. Docents generated by Main Street Martinez, Martinez Historical society, 
Friends of Alhambra Creek, MUSD, Martinez Parks and Recreation. 

iii. 2 months 
 
The Alhambra Creek Enhancement Plan states: “Along the creek, as it moves from freshwater 
stream to brackish and saltwater marsh, alternative locations for educational exhibits are 
suggested at special stations or overlooks.” The benefit to students in terms of social 
development and learning is also priceless: 
 
An emerging body of evidence indicates that contact with nature is an important part of healthy 
childhood development. 
 
“Nature-deficit disorder is not an official diagnosis but a way of viewing the problem, and describes the 
human costs of alienation from nature, among them: diminished use of the senses, attention difficulties, 
and higher rates of physical and emotional illnesses. The disorder can be detected in individuals, 
families, and communities.” 
— Richard Louv, Last Child in the Woods  
 
A compilation of recent information on the beneficial effects of direct contact with nature is 
provided in the appendix to this report.  The beaver colony can be a significant asset for 
nurturing “Nature – Smart Kids” in Martinez. 
 

2. Targeted to K-12 Students 
a. Field trips – see “docents” above 
b. Develop classroom curricula using the beavers as a theme – Can include the 

sciences and nature study, but also social studies, such as civics to understand 
process of how “the City/Community learned or did not learn to live with the 
beavers,” art, English composition, poetry, and history. 

c. Classes can work in shifts to “adopt the beavers” 
d. Environmentally themed education is already being successfully applied to at the 

Martinez Unified School District’s Environmental Studies Academy to revitalize 
at-risk students. This program uses Alhambra Creek as a significant educational 
amenity. The beaver colony can be a significant enhancement to this program. 

 
3. Used by college and post-grad students for class projects/theses subjects. 
 
With these urban beavers, Martinez is at the cutting edge of the movement to co-exist with 
wildlife. Higher education research on wildlife and how it returns after habitat restoration is 
a rich area for investigation. The study areas are numerous, hydrology, wildlife management, 
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social benefits, nature in cityscapes etc. The benefits are beyond the money already spent. 
The framework is in place just add research. 
 

a. Martinez beavers are uniquely visible, accessible and people-tolerant.  This 
enhances opportunities for study of the beavers, their behavior, as well as human 
behavior. 

b. Direct cost to the community would be minimal.  Indirect costs would be 
whatever it costs to coexist with the beavers. 

 
PERSPECTIVE #2 
 
The beaver site benefits education as follows: 
 
Education covers three major categories, General Public, visitors:  The public benefits from 
observation as in going to a museum, interpretive center, or zoo or nature park.  The cost benefit 
of this is priceless, if a number has to be put on creating this it would in the hundred of 
thousands of dollars.   We have this resource in place already for a fraction of that cost. 
 
Second is K-12 education: We have this resource in our city for use in add grades. Lesson plans 
can be created to benefit students in our schools and well as schools out of the area.  This 
outside nature classroom idea is outlined in our city’s General Plan through the Alhambra 
Creek Enhancement Amendment.  The cost benefit again is priceless the number would be 
again in the hundred of thousands of dollars.  Again we have this in place for a fraction of the 
cost.  Curriculum can be made and even sold.  The benefit to students in terms of social 
development and learning is also priceless and is stated in the following attachments. 
 
Lastly is higher education research on wildlife and how it returns after habitat restoration.  We 
are at cutting edge of the movement of co-existing with wildlife in this unique setting.    The 
study areas are numerous, hydrology, wildlife management, social benefits, nature in cityscapes 
etc.  Again the benefits are beyond the money already spent.  And the frame work is in 
place; just add research. 

Please see hard copy attachments and electronic ones as well: 
http://www.cnaturenet.org/research/volumes/C16/16    Title   Children & Nature Network - 
March 24, 2008.  (Attachment O.) 

http://heapro.oxfordjournals.org/cgi/content/full/18/3/173  Title: Health Promotion International, Vol. 18, 
No. 3, 173-175, September 2003 
© Oxford University Press 2003 (Attachment P.) 
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VOLUNTEER ENGAGEMENT 
 
PERSPECTIVE #1:  SUMMARY 
 
A successful management plan will include volunteer efforts to maintain habitat, reduce human 
interference, coordinate public interest, and facilitate appreciation of the animals.   Already many 
interested beaver-supporters have pledged their time, energy and creativity for these purposes.  
Although there are some tasks for which the City will clearly prefer to maintain control (such as 
dam maintenance), it makes sense to minimize the burden on City staff by augmenting their time 
and effort with volunteer labor.   
 
Utilizing volunteer labor presents a unique set of challenges for any large organization, raising 
obvious issues of coordination and liability.  However, in most cases, the benefits outweigh the 
costs, especially when volunteer tasks are clearly defined and well supervised.  Large-scale 
introduction of Volunteer labor has been extensively employed and researched by the State Parks 
Department47 and adapted by the East Bay Regional Parks48 .  Their exhaustive documents are 
available online to illustrate the value and demand of a successful volunteer program, and 
provide a useful framework for structuring volunteer action for our smaller purposes.  Focused 
projects can often be organized using a specific waiver such as that employed in the Coastal 
Cleanup49 or less formal creek cleanups.50  Larger scale efforts can be shaped under an 
adaptation of the State Parks’ plan, where volunteers are interviewed and specifically hired as 
unpaid employees for more complex work. 
 
Three central areas have been outlined for initial volunteer action, but these could easily be 
expanded over time. 
 
Beaver Docent Program  
 
Using knowledgeable volunteers on site in the heavily trafficked weekend hours to answer 
questions about the beavers, inform the public and discourage unsafe/damaging behavior by 
humans.    This has been happening informally on most weekends, and was coordinated for the 
duration of First Night.  A guest book has been used to document the number of visitor’s to the 
dam, and this is available for the city’s viewing. 
 
Willow Restocking Program 
 
The goal is for a continuous restocking program of willow in the area.  Native Willow is easily 
grown from cuttings and is often introduced for general bank stabilization.   Newly planted trees 
can be fenced for protection, with older ones gradually “un-fenced” as their population is 
increased.  Although there has been some suggestion of Aspen as a preferred beaver tree, it is not 
suitably zoned for this area of high wind and warmer temperatures. 
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Creek Clean-up Paddle Club 
 
This has already occurred on an informal basis but could easily be organized on a bi-weekly 
schedule.  Approved volunteers could sign up to Kayak the Creek on specific dates, removing 
trash and keeping the area clean.  This is similar to the creek cleanups that already occur in the 
area, although it could be organized on a smaller and more frequent scale. 
 
Worker’s Compensation        
 
When a non-profit engages in the hiring and supervising of volunteer labor they assume some 
responsibility for workers compensation provided that the injury occurred during the acceptable 
scope of their duties.   For example, if a volunteer accidentally cuts themselves while trimming 
specified branches with city tools the volunteer may be entitled to worker’s compensation.  The 
Parks’ Department Guidelines describe it thusly,   

 
Workers’ compensation insurance is a State mandated benefit provided by 
employers to their employees. Although volunteers are not state 
employees, they are covered under this program. This program provides 
compensation for physical injuries and other medically related disabilities 
occurring within the course and scope of the volunteer position. For 
example, if a properly trained mountain bike patrol volunteer, while 
performing his or her officially assigned duties, falls and breaks an arm, 
that injury will generally be covered by the Department’s workers’ 
compensation program. Each claim is reviewed on a case by case basis to 
determine eligibility.51 

 
Risk Management Strategies  
 
Risk management strategies have been successfully adopted by many organizations.  Here are 
those outlined by the State Parks Department: 

 
Some tasks performed by volunteers may involve the risk of on-the-job injuries. Risk 
management strategies should be incorporated into volunteer programs, including:  

 
• Proper supervision – effective supervision can lessen the risk of injury  
• Work as a team – some tasks are better suited to teams of 2 or more volunteers  
• Ongoing training – safe work practices and advanced training lessen risk to all staff and 
volunteers  
• Sign-in procedures – documentation of when a volunteer is on or off duty  
• Safety equipment – appropriate safety equipment and training in the proper use of 
equipment  
• Accident reports – all accidents and injuries must be reported and documented 
immediately  
• Ongoing analysis – both to prevent injury and to document the need for appropriate 
safety procedures  
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In many cases the City may want to reserve formal volunteer status for recurring or long-term 
volunteers that perform higher qualification acts like bank maintenance or habitat restoration.  
Short term clean-ups may be best served with the use of a waiver.   
 
Tort Liability 
 
Tort Liability refers to negligence law which requires a minimum standard of care for all 
workers of an organization, whether they are paid or unpaid.  There is an implied standard for the 
quality of work done, and an organization can be liable if someone is harmed because these 
standards are not met.  For example, if a volunteer was clearing a pathway and left a shovel 
which someone later tripped over, the city could be liable for that action.  Again, this quote is 
from the State Parks’ Volunteer Manual: 

 
As a representative of an agency, the actions of a volunteer may make the agency 
liable under the legal theory of respondeat superior. ‘Respondeat superior’ is the 
doctrine that when a ‘master’ or agency acts through a ‘servant’ or employee, the 
master is responsible for the employee’s actions. The perception of increased 
liability for volunteers led to the passage of the volunteer Protection Act by 
Congress in 1997.52 

 
A decade ago this Act narrowed the responsibility of a volunteer in the event of a lawsuit 
provided that they were engaging in the action for which they were recruited and doing so in the 
appropriate manner.  However, this law does not affect the liability of the organization which 
retained the volunteer, and they can still be liable for poorly trained or unsupervised workers. 
  
As a result, the best advice for a supervising organization is to clearly define the role a volunteer 
is needed to fill, (i.e. “plant willow cuttings along the eastern portion of the bank between 
Escobar and Marina Vista Streets”) to conduct interviews and reviews of potential volunteers so 
that problematic persons are prevented from the position and to have paid staff to supervise their 
participation on site.  All of this may sound like an unattractive amount of work, but it is possible 
that this can reduce, rather than increase, the necessary city response. 
 
The City of Martinez currently participates in the Public Education and Industrial Organization 
(PEIO) program of the Contra Costa County Clean Water Program.  This is a regional project 
between the CCCCW and local cities, designed to raise awareness of watershed issues.  A 
review of the 2006-2007 summary report53  reveals the remarkable overlap between water 
quality efforts and beaver interests.  PEIO goals with obvious similarities include 1) “education 
of students, the general public and the business community about the effects of storm water 
pollution” and 3) educating these about local watersheds by encouraging participation in 
“ongoing creek protection and restoration”.  The PEIO is an established coordination of 
community interests, volunteer effort and county oversight.  It requires the city demonstrate 
community outreach and education, all areas met by ongoing maintenance of the beaver habitat.   
Successful stewardship of the Alhambra Creek Beavers is the expression of a larger commitment 
to the watershed and riparian habitat, and should be advocated as such. 
  
In conclusion, there is compelling rationale for a volunteer program to maintain habitat and 
guide public interest.  City liability can be avoided through waivers for shorter-term projects, and 
can be effectively managed through the development of a formal volunteer program for beaver 
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management.  Time and effort invested by city staff may work towards other watershed goals 
and fulfill broader county commitments. 
 
PERSPECTIVE #2 

Worker's compensation, risk management and tort liability are significant issues which must be 
carefully considered regarding whether to maintain or not the beavers in Alhambra Creek.  This 
will require consultation with the appropriate insurance, legal and risk management 
professionals.  Included in the consultation should be the initial and long term costs associated 
with each component. 
 
 

PROJECT COSTS 

It became very clear to staff in early November of 2007 that this was turning into a major 
project.  Dave Scola spent most of September and October (for which he submitted no time) 
researching beavers and talking to experts.  Flooding was a major issue and contingency 
planning for such became very important.  

Consistent with other programs, especially when there is no budget appropriation, the City 
Manager asked that staff keep track of their time.  This was the case with Scola, Don Salts, Bob 
Cellini, and Tim Tucker.  Time logs were kept by these staff starting in November.  The City 
Manager has no reason to believe that what is presented here is anything other than salary and 
fringe benefits they earn for regular work time.  No charges have been determined for overtime 
for these management personnel. If someone feels the need to come look at their notes, the City 
Manager suggests the parties be contacted directly. The time logs for service workers are 
available, and the City Manager can provide copies.  This reflects regular and overtime work. 

With respect to the question that somehow because these staff are salaried, we would be paying 
them anyhow; so, what’s the point? The City is leanly staffed with less personnel per function 
than any of the cities around us.  No time was allocated for beaver work this year, and thus, 
anytime spent in that function is taken from something else.  It is fair and accurate to show what 
the costs are.  It suggests nothing more than what has been spent.   

As to the consultants, there are contracts in place or receipts for bills that have been paid.  They 
are what they are.  Those fees cover Skip Lisle, and PWA.  It also includes time our contract City 
attorney has spent on the issue.  The City will be spending more money to peer review the latest 
allegations submitted regarding adverse impacts caused by the beavers on adjoining property.   

The City Manager understands there may be some out there who question the validity of these 
charges given something that happened at the marina years ago.  The City Manager cannot speak 
to what happened in the past, only to what is happening now. All the staff who are engaged in 
this effort are people of incredible integrity.  The City Manager has had the finance staff 
challenge and probe all that has been submitted, and it meets the professional and ethical test.   

See Attachment Q. 
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GRANTS & OTHER FUNDING OPPORTUNITIES 
 
Grant funding is available for multi-objective projects through mechanisms such as “Prop 84”.  
Under this program, millions of dollars are targeted for the Bay Area.  Grants applications are 
most successful when they are for multi-objective projects.  The Martinez Beavers present the 
community with just such an opportunity.  A project to coexist with beavers can protect from 
flooding, stabilize the creekbank, improve habitat, provide educational opportunities, and 
energize many segments of the community to work together.  Successful grant application not 
only generates funding from outside the city coffers to do the project, but the very process of 
developing the grant application works to unify the community and broaden  and maximize the 
benefits of the project. 
 
A significant number of civic, environmental and educational organizations in the community 
have expressed their keen interest in participating in such a project. More are likely to join if the 
grant application process is initiated. Such a broad-based level of support is a very favorable 
characteristic for success in obtaining grants. 
 
We have the basis for a very attractive project, strong and broad community interest, so we 
should go ahead and develop a “grantable” project then actively engage in a process to get grant 
funding. 
 
 

LIABILITY 
 
PERSPECTIVE #1 
 
There have been a series of questions raised regarding retention of the beaver dam(s) in 
Alhambra Creek and the City’s liability as a result of consequential damages.  It is the opinion of 
a member of the subcommittee that the possible theories of liability, likelihood of lawsuits and 
judgments against the City should be addressed in a private litigation session(s) with the city 
council and its attorney, not by this Subcommittee. 
 
Liability issues can present itself in a variety of forms and circumstances. The opinions that are 
expressed here are by a lay person and not from a qualified legal professional.  Thus, the opinion 
expressed here is not dispositive on the subject of liability and should be addressed by the City 
Attorney through private litigation sessions. 
 
PERSPECTIVE #2 
 
In late 1999 Riverside County became concerned that a beaver colony was taking trees at their 
Lake Skinner Reservoir, which was part of the Metropolitan Water District of Southern 
California.  The Department of Fish and Game was consulted and issued a depredation permit.  
They reported that this was necessary because destruction of habitat would negatively impact 



Beaver Subcommittee Report        

FINAL REPORT 37 4/11/2008 

two songbirds on the Endangered Species List that were known to breed in the area. (The Bell’s 
Vireo & Southwestern Willow Flycatcher.)   
 
A group of concerned locals (Friends of Lake Skinner) objected and sued the Department of Fish 
and Game, Riverside County Conservation Agency and the Metropolitan Water District, 
demanding that an Environmental Impact Report be obtained before the beavers were removed.  
They argued that under the regulations of the California Environmental Qualities Act an EIR was 
necessary.  They lost this original suit and the matter was subsequently taken to appeal.   
  
In December of 2000 the Fourth Appellate District overturned the original decision and ruled for 
the plaintiffs, stating that the decision to remove the beavers from the area was “discretionary” 
rather than “ministerial” and that because of this, there was a indeed a need for an Environmental 
Impact Report to meet the standards of CEQA.  The matter was found for the plaintiffs and their 
entire costs were ordered to be paid by the defendants.  
  
This lengthy proceeding lasted more than two years, involving three agencies and expensive 
expert testimony on both sides.  This, ultimately, cost the defendants a great deal of money and 
public goodwill.  A journal article was later developed regarding this action and was recently 
published in the Journal of Environmental Management 200754.  A copy of the remittitur 
regarding the Appellate Decision can be found in the appendix section of this report, and the 
article is included for your review. 
 
PERSPECTIVE #3 
 
The City of Martinez has handled itself well in terms of addressing perceived risk associate with 
flooding. The City put in place an emergency dam removal protocol, including a complete dam 
removal system.  The dam was asked to be removed, and it has been done by nature and 
would be done by the City if not.  The flow device also shows proactive movement on the part 
of the City.  
 
It should be noted that the beavers’ well-being was placed second to flooding concerns. 
The fact that these measures were put in place when it could very well be unnecessary (as the 
wood and mud dam washed away naturally) shows the City took more that appropriate action. 
 
All liability from potential flooding from the beaver dam is pretty much moot as the dam 
does wash away at one half creek volume. 
 
As a further note other issues have been raised:  e.g., does water in a creek create liability?  This 
is presented in less than objective terms.  Information has been given to an engineer that beaver 
activity is a potential cause of damage to buildings.  The descriptions of the activity is 
exaggerated, unproven and stated to have occurred in parts on the creek that it has not and in 
some cases not relatively close the property of concern.  
 
The majority of the buildings in this area are protected by substantial bank stabilization and 
erosion control, major steel and concrete walls.  Some of which could be affecting the properties 
down stream in term of erosion.   
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Removal of vegetation by beaver can be characterized as a benefit to flood concerns rather than a 
threat to bank stabilization especially when beaver cut willow trees above the root line and 
sprouting occurs in spring.  The root structure remains and if fact the tree is lest apt to be washed 
from the bank in heavy flows.  All vegetation is not removed.  Trees were also cut by property 
owners.   
 
The engineer armed with partial information has ignored the fact that all these condition were 
pre-existing to the beaver, going back to the time before the building were placed in the flood 
plain and continue to occur as a result of increase flow due development upstream increasing 
scouring in the creek.  Again, scouring of banks is less when there is a beaver pond. 
 
Thoughts on liability should be shared directly with the City Attorney if that is proper.  Do we 
really what to discuss a potential law suit publicly?  I am aware of many reasons why this threat 
is weak.  Can we, the Subcommittee, see the Assessment Agreement for the Creek 
Improvements?  Attached is an email of humor that addresses something similar to our situation.  Attachment R. 
 
 

ECONOMIC IMPACTS 
 
PERSPECTIVE #1 
 
The fiscal impact to the City if the beaver dam(s) were to remain in Alhambra Creek necessitates 
a cost-benefit analysis.  The City’s expenses to date are reported to be between $70,000 and 
$100,000.  At the sales tax rate of 8¼%, the sum of $82,500.00 is generated on every million 
dollars of sales attributable to the beavers.  Unfortunately, Martinez only receives 1% of the sales 
tax rate, thus the City’s share is $10,000 on every million dollars of sales attributable to the 
beavers.  Consequently, the City would have to have minimally $7,000,000 in additional sales to 
break even for $70,000 of expenses. 
 
There has been much talk and a great deal of speculation about the revenue that the beavers are 
generating for Martinez businesses.  However, there has been no empirically documented 
information presented to the Subcommittee regarding this.  As noted above, the City has 
expended money and staff time of between $70,000 and $100,000.  This does not include the 
cost of future maintenance, staff time, or capital expenditure to modify Alhambra Creek to offset 
the loss of flood control capacity because of the existence of the beaver dam(s). 
 
In conclusion, there does not appear to be sufficient justification on a cost benefit basis for the 
City Council to implement a plan to maintain beavers in Alhambra Creek. 
 
PERSPECTIVE #2 
 
The economic impact of the beavers to Martinez cannot be simply expressed in the tax revenue 
generated by the presence of the beavers.  If such criteria were universally applied, civic 
improvements to downtown would never have been made.  The attractive use of pavers for the 
sidewalk, the planting of street trees, and the new and improved lighting would not have been 
done.  Such improvements are intended to stimulate visitation to downtown Martinez.  If the 
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calculation of minimally required increases in sales as described above is applied to such 
projects, they could not be justified and nothing would ever be done to improve the situation. 
Martinez did make these improvements, and the consensus is that this was a good thing to do.  
The same kind of justification that Martinez used to make these improvements to downtown 
should also be used for the beavers. 
 
The value of the beavers to Martinez economics goes much beyond the sales tax revenues 
generated for the City.  The way we handle the beaver situation can have a strong and profound 
influence on the image that Martinez projects to the rest of the world. The beavers have elevated 
Martinez to a level of prominence that would be the envy of any municipality.  Many cities and 
businesses are working to portray themselves as “green”.  Martinez, the home of John Muir is 
also starting down this path.  What better symbol of “green-ness” can we ask for than to 
demonstrate to everyone that we can find a way to coexist with the beavers in our downtown and 
do this in a way that protects the downtown from flooding and capitalizes on the beaver as a 
civic amenity.  We have been handed an opportunity, it is up to us to make the most of it.  
 
One reason the beavers have increased visitation to the city is because they have increased the 
city’s visibility.  With the sustained interest in the beavers and the dynamic civic response, there 
have been primetime news casts on virtually every major channel featuring images of the city 
and the opinions of its residents.  One tool for evaluating this fiscal impact is to consider the cost 
of city advertising on any of these channels during peak viewing hours.   
 
For example, KTVU was contacted and reported an ad rate of $2500.00 for the first 30 seconds 
of air time.  Consider this against the press the beavers have generated for the city since 
November.  Looking only at TV time and setting aside radio and newspaper coverage, major 
news stories have aired November 6th, December 5th, December 18th, January 4th, and January 
28th.  Each of these were at least 30 seconds in length, usually 3-5 minutes, and typically 
repeated morning noon and night.  News clips from KPIX are still available online and show 
cumulative air time of 22 minutes. According to the KTVU advertising rates they represents an 
approximate value of 25,000 worth of advertising, repeated 3 times a day for 75,000 and 
expanded to 5 major channels.  The conservative estimated value runs more than a quarter of a 
million dollars in advertising alone.  And in every instance, the beavers, not the City, picked up 
the tab.  
 
 

PUBLIC RELATIONS 
 
Summary 
 
The beavers have had an undeniable impact on the visibility of Martinez.  Many residents who 
have never heard of or visited our city have been lured closer by news stories on every major TV 
and radio station.  There are a multitude of options for public relations use of the beavers, from 
education to tourism to publicity. A large scale documentary is already underway and will be 
featured on the Discovery Channel next year.  Students from as far as Sacramento are making 
fieldtrips to the dam site.  A progressive, humane and committed management plan for the 
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colony will not only demonstrate the compassion and community spirit of the City, it will also 
broadcast our ingenuity, pragmatism and know-how.   
 
Publicity 
 
Many residents who have never visited our city have been lured closer by news stories on every 
major TV and radio station55.  There have been visitors to the dam from other Bay Area Cities, 
such as Berkeley and San Francisco, but also from farther reaches such as Half Moon Bay, 
Sacramento and Napa.  Some use Amtrak to visit and this is a natural link to the area.  Many 
families have brought out-of-state visitors to see the beavers from such distant places as Hawaii 
and Florida.  The most watched Youtube video has now been seen by nearly 6000 people.  The 
Martinez Beavers were featured in the award winning magazine “Bay Nature”, and in the Winter 
Newsletter of the New York advocacy group Beavers: Wetlands & Wildlife.  
  
Since its launch in December, the beaver website (___@___) has generated increasing traffic 
over the past months and is currently receiving nearly 500 hits a day.  All interested participants 
can be encouraged to consider guest-blogging.  Since the Martinez Gazette is not yet available 
online, a reasonable development would be the posting of Beaver-related stories on the website, 
either in full or in part.  This could help boost Gazette sales and increase information on the 
Beavers.   In recent weeks there has been expressed interest by the Humane Society and the 
Sierra Club as there is a growing sense in the Beaver-savvy community that the Martinez 
Beavers may spearhead a campaign for beavers in the larger California Area.    While urban and 
wild areas increasingly overlap, there is a growing need for positive models of pragmatic, 
humane management.  Martinez is poised to be a leader in this area. 
 
Marketing 
 
All of this activity generates interest in and revenue for the city.  Marketing opportunities include 
the following: 
 

 Recently an effort was suggested to use “calling cards” when making downtown 
purchases to indicate that buyers were in the city to visit the beavers.  This simple 
technique is often used by the Audubon society to express support for wildlife viewing 
opportunities.   

 
 
FRIENDS OF THE 
MARTINEZ BEAVERS 

 
I made this purchase today 
while visiting the  
Beavers of Alhambra Creek  

                         Thank you! 
                     Name:________________________                     
                                       Date: ________________________ 

 
 
 The Chamber of Commerce has been contacted with the intent of developing an 

informative map for visitors to the area, showing the location of the lodge and dam and 
conveniently listing restaurants and shops.    
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 A volunteer “beaver docent” program during peak hours can help answer questions at the 

dam and clarify beaver behavior for visitors.  See Volunteer Engagement. 
 

 This year’s First Night saw the successful sale of a stuffed “Martinez Beaver,” giving 
some indication of the amount and direction of community interest.  Beaver t-shirts are a 
regular feature in downtown shops already but could be augmented to include raising 
money for maintaining the beavers themselves.   

 
 Postcards or note cards of the beavers would be an effective way to raise awareness of 

Martinez’ role in preserving this unique resource.   
 

 Further developing the link between the John Muir Site and the Beavers can augment use: 
already the Muir site says they are seeing an increase in first-time visitors asking for 
directions to the Dam.  Amtrak recently added a John Muir guide to every seat on their 
San Joaquin line; this could be a way to add Amtrak information to the Martinez beavers.  

  
 Beaver information is already being distributed in the form of this pamphlet which 

outlines their story and behavior.  This type of resource can be regularly updated as new 
information becomes available.  The printing and distribution of this pamphlet has been 
made possible by volunteers, and this could easily continue.  Other financial 
contributions could happen through the non-profit organization or through advertisements 
by local business added to the flyer.  Logical sites for distribution include downtown 
shops, the John Muir House, and the Amtrak station. 

 

   
 Interested residents could be involved in updating content, and an excellent project might 

be a contest for student artwork or essays that could appear in the brochure.  Unselected 
entries could appear on the beaver webpage or in other venues.  
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 An organization has been established which can coordinate resources and financial 

support for the beavers.  “Worth A Dam” is an unincorporated association which can 
receive donations for the beavers and centralize community support.  In order to quickly 
secure nonprofit status, a receiving relationship has been developed with “Land 4 Urban 
Wildlife” which is a Pleasant Hill based 501(c) that is associated with Friends of Pleasant 
Hill Creeks.  Tax deductible donations will be received through a Paypal account on the 
Martinez Beavers webpage and these monies can be used for maintenance of habitat or 
expanding public awareness.   

 
“Worth A Dam” will be maintained with the following appointed officers:  

 
President: Heidi Perryman 

VP-Public Relations: Linda Meza.             
VP-Wildlife: Cheryl Reynolds 

CFO: Donna Mahoney. 
 

 
Worth a Dam: 

The Martinez Beavers 
 

Maintaining the 
Martinez beavers through 
responsible stewardship, 

creative problem-solving, and 
community involvement. 

 

 

 
 

 
Monies could be moved towards habitat restoration, publicity and ongoing upkeep.  There have 
already been several offers of donations from various cities already. 
 
Media Opportunities 
 
Other opportunities for making the public aware of the Martinez beavers include visual media.  
The Martinez Beavers will be featured in the documentary series “The Concrete Jungle”, by Don 
Bernier and Rachel Buchanan, which will air on the Discovery Channel this year.  Don has 
already filmed the site, Council and subcommittee members several times, and attended the 
November 7th City Council Meeting.  The documentary will be an international look at the 
overlap between wildlife and civilization and has been recognized by the Humane Society of the 
United States thusly56: 
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With all four HSUS/ACE57 finalists facing the challenge of pitching their projects 
to a panel of seasoned development and production executives from PBS, Animal 
Planet, National Geographic Channel International and Porchlight 
Entertainment, The Concrete Jungle emerged as the strongest contender for 
broadcast with its intriguing look at the wildlife residents of urban settings 
ranging from New York to New Delhi to West Africa, as seen through the eyes of 
the people serving on the frontlines of this complex international problem. 
 

Specific media interest, such as Bay Area Backroads, has already expressed an interest in 
the beavers, and a willingness to feature them once their fate is settled.  Natural points of 
elevated media attention include the birth of kits, the rainy season, and related species 
that come for the habitat.  Ultimately Martinez may wish to market a video for purchase 
including footage of the beavers, the dynamic November 7th meeting, and interviews with 
interested residents and Council.   
 

 

              

 
More formal advertisement of the beavers’ presence could come from nominating the dam for a 
“Watchable Wildlife” inclusion.  This is a nationwide organization with a California Chapter 
comprised of representatives from many bureaus58.   A site is included based on its accessibility 
from major thoroughfares and the accessibility of the site in general; the uniqueness of the 
animal being viewed, and the likelihood of visibility by the public.   Designated sites are 
included on their web page and regional itineraries, and marked with these highly visible signs 
on nearby freeways.  Information about the nomination process is available at their website here: 
http://www.cawatchablewildlife.org/index.html. 
  
As is evident, there are a multitude of options for public relations use of the beavers. Our 
integration of these animals into the downtown area can augment the visibility of a city whose 
charms have recently gone largely unnoticed.  A progressive, humane and committed 
management plan for the colony will not only demonstrate the compassion and community spirit 
of the city: it will also broadcast our ingenuity, pragmatism and know-how.  If we do this right, 
we will serve as a model for other interested communities59 nationwide.  Our beaver 
management plan should be added to the city web page for others to copy and imitate.  
Ultimately, we may wish to add the position of Watershed Steward at the city or County Level, 
as other areas have done60, to successfully monitor water quality and habitat issues.    
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MANAGEMENT STRATEGY 
 
PERSPECTIVE #1:  “MANAGEMENT CO-EXISTING WITH WILDLIFE” 
 
The idea of Martinez having to decide eliminate, remove, any form of wildlife, put in the 
best light, is confusing.  One would guess this would baffle a majority of Martinez 
residents.  The proof is on record in our city’s historic support of Parks, Open space and 
the Alhambra Creek itself.   
 
Wildlife has played an important role in the history of Martinez in many ways.  It has and 
continues to sustain human life and economies, both commercial and recreational, and continues 
to be part of our community fabric. A significant contribution to the Martinez quality of life is 
the presence of wildlife.  Wildlife is sacred to many people who live in Martinez. 
  
Coexisting is the only palatable option and is substantiated in the fact we have solved almost all 
concerns perceived or otherwise, flood risk being at the top of the list as in fact the dam washed 
out at one half the creek volume during a medium rain fall.  
 
Another concern was water level and that has been put back to status quote e.g. tide level.  Any 
concerns left can be solved as well at little expense, something akin to filling a pot hole, or 
installing a fence. 
 
Management of all wildlife should be the same, HANDS OFF.  With maybe the exception of 
what the city has already done in terms of negating the flood risk, by installing a breakaway 
system and lowering the dam. 
 
The city should do some more flood mitigations as the creek has filled pre-beaver at the dam 
site and below.  The flood plain above Maria Vista Bridge should be widened at the dam location 
and an elevation above the dam to take advantage of flow volumes above high tide elevations.  
This can be characterized not as a beaver caused condition, but something the beaver have 
reminded us to do, monitor the creek. 
 
The cost to keep the small band of friends is already off set by the benefits we have gained and there is more 

come! 
 

EDUCATION  
  

Management should be captured in this phrase: 
 

These Particular Beaver In This Particular Creek At This Particular Time! 
 
 

See Sierra Club letter in support of keeping beavers.  (Attachment S.) 

PERSPECTIVE #2 
 
Perspective #1 is not an objective analysis of Beaver management options vs. removal, but rather 
a biased advocacy for maintaining beavers in Alhambra Creek.  
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PERSPECTIVE #3:  SUMMARY 
 
The starting premise of the Strategy is that any solution that is chosen must provide a level of 
protection at least equivalent to “pre-beaver” conditions. 
 
The advent of the beaver dam in downtown Martinez presents the community with both an 
OPPORTUNITY and a PROBLEM. 
 
The salient question is:  Can Martinez find a way to co-exist with the beavers, reap the benefits 
of their presence, and still protect itself from flooding, maintain soil stability and water quality 
at “pre-beaver equivalent levels”? 
 
The proposed answer is: Yes, solutions to the problems are available if we are willing to make 
them work.  A combination of features from several options can improve flood protection above 
the level experienced “pre-beaver” 
 
A number of options have been advanced that can achieve the simultaneous goals of flood and 
stability protection, water quality and beaver co-existence. A preliminary evaluation of these 
options has been done and a recommended option is offered.  This option will provide a level   of 
flood protection above the pre-beaver level, will allow continued coexistence with the beavers 
and will be capable of being integrated into future larger-scope flood protection improvements. 
 
Opportunity 
 
The unique quality of the Martinez Beavers is their visibility, accessibility, and tolerance of 
being visited by numerous humans.  This combination of beavers and visibility is very rare, even 
though beavers, in general are not rare. The beavers have attracted unprecedented attention to 
downtown Martinez.  Beaver-related publicity has been achieved that can rarely be equaled even 
by high-priced publicity campaigns.  People are coming downtown to see the beavers.  They are 
spending money here.  The whole thrust of wanting to revitalize downtown has revolved around 
“getting more people to come downtown”. From this perspective, the beaver attraction can be 
seen as a dream come true. Martinez, as the home of John Muir, aspires to be an “environmental” 
destination.  Demonstrating an ability to coexist with a family of beavers downtown can be a 
powerful force supporting our status as a “nature-friendly” community. 
 
Martinez has a proud track record of honoring and preserving and protecting open space and 
wildlife habitat.  These values are built into the Martinez General Plan.  Wildlife has played an 
important role in the history of Martinez and continues to be part of the community fabric.  A 
significant contribution to the Martinez quality of life is the presence of wildlife. 
 
The visibility and willingness of the beavers to be observed also presents many opportunities for 
education, especially education that addresses the “Nature deficit disorder” syndrome. School 
groups are already using the beaver location as a destination for field trips and as a subject for 
study. The presence of the beavers has stimulated an already active volunteer movement in 
support of Alhambra Creek.  These topics are covered more extensively in the Educational 
Opportunities and Volunteer Engagement sections of this report.  References to the benefits of 
nature-based learning are contained in the appendix of this report. 
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The effect of beavers on wildlife in the Martinez downtown has not been formally investigated, 
however, experiences at other locations indicate that generally the net effect of beavers on 
wildlife is positive. In Oregon, coastal streams with beavers sustain greater populations of Coho 
Salmon than comparable streams without beavers. This subject is covered more extensively in 
the Impacts on Other Species and Environment section of this report and in the appendix to this 
report. 
 
Problem 

Flood Risk:  Many factors affect flood risk, bank stability and water quality.  Many of these 
factors are not related to beavers.  This report does not attempt to explicitly address the full range 
of contributing factors but focuses primarily on those that are perceived to be related to beavers. 

Beavers, left to their own devices, like to build dams that flood ever-increasing areas to improve 
their access to food and for protection from predators. If left unchecked, the beavers have 
demonstrated an ability to build a dam that reduces the capacity of Alhambra Creek to convey 
water. This kind of reduction of capacity potentially increases the risk of flooding in downtown. 

Beaver dams are known to wash out in high-flow events.  Attempts to use beavers as a 
restoration tool in non-urban areas have been reported to typically wash out approximately twice 
as often as they do not.  Experience during the 2007-2008 rainy season tends to support this idea:  
some portion of the dam washed each time the water flow crested the dam.  The degree of 
washout appears to be roughly proportional to the magnitude of the flow.  The largest storm of 
the season, in early January, did indeed wash out most of the dam.  Lesser storms resulted in 
smaller washouts.  Based on such experience one might postulate that the odds are in favor of the 
beaver dam washing out and not increasing flooding risk. 

Downtown property owners, along with the community as whole, have invested significantly 
into a project to protect themselves from flooding and deserve to have the level of protection that 
the project was designed to deliver. They have a right to more assurance than “the odds are in 
favor” of not flooding due to beavers.  Therefore, simply leaving the beavers alone and counting 
on the dam washing out is not a viable option.  The situation must be appropriately managed. 

To manage the situation for the present wet season, Cables and anchors have been installed to 
allow rapid removal of the dam if necessary. City crews are put on alert for approaching storms 
and are poised to monitor water levels and systematically dismantle the dam as needed to prevent 
water rise above a set point (well below flood level). 

In consultation with hydrologists and beaver management consultants, it was decided that the 
dam also needed to be controlled at a lower height to increase the margin for the city crews to 
respond. 

Left to their own devices, if the dam is simply lowered without applying management 
techniques, the beavers tend to build it back up to the original height again. To prevent the 
beavers from doing this, a pond-leveling device was installed.  The pond leveler or “Castor 
Master” is a pipe which takes water from the bottom of the pond and routes it over the dam.  The 
beavers rebuild the dam as high as the pipe, but not higher.  Thus, the height of the pipe sets the 



Beaver Subcommittee Report        

FINAL REPORT 47 4/11/2008 

height of the dam.  This device has worked as intended and the beavers have not rebuilt the dam 
above the level set by the City. 

These measures have been sufficient through most of the 2007-08 wet season, however, this 
situation may not be sustainable. City crews have a lot to do in response to storms, and adding 
one more set of jobs and responsibilities on a permanent basis during this high-activity time is 
not an attractive long-term solution. A more permanent and comprehensive solution needs to be 
found. A range of such solutions is described in the Hydrology/Flood Management section of 
this report. 
 
Proposed Solution 
 
By combining features of several options, a solution has been developed that enhances flood 
protection above the pre-beaver case and allows continued coexistence with the beavers.  (See 
Hydrology/Flood Management).   
 
This solution combines the Flood Terrace, Flood Wall and Controlled Overland Release options 
into an integrated solution which will protect against flooding from the creek rising, will improve 
the drainage of Castro Street and will accommodate the beavers.  From a flood protection 
perspective, this comprehensive solution is a good idea regardless of whether the beavers are 
there or not.  The presence of the beavers opens up expanded possibilities of funding from 
sources other than city coffers. 
 
This solution combines several components, which when executed together work in a synergistic 
manner to enhance flood protection.  Please see Figure 1 attached for reference.  The walls are 
shown in yellow, the excavation in green and the controlled overland release in blue. 
 

1. Fill in the gap in an existing wall on the East side above Escobar bridge and tie into the 
bridge superstructure. 

2. Build a wall on the West side above Escobar to tie in the bridge to the existing high 
ground. 

3. Extend the existing wall on the East side between Escobar and Marina Vista and tie into 
the Marina Vista bridge. 

4. Excavate a flood terrace on the West side between Escobar and Marina Vista. 
5. Install a flood wall on the West side between Escobar and Marina Vista 
6. Lower the elevation of the intersection of Castro and Marina Vista to allow free flow 

between Castro and a re-entry to the Creek below the Marina Vista Bridge. 
7. Construct a robust re-entry point below the Marina Vista Bridge. 
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Figure 1. Flood Terrace/Flood Wall/Flood Berm/
Controlled Overland Release 
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Beaver Dam 
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Bank Stability:  Property owners along the creekbank have expressed a concern about tunnels 
undermining their structures.  During the “castor master” work, City crews found four tunnels in 
the East bank of the Creek. It is unclear whether beavers or muskrats are responsible for these 
tunnels, however, the solution is the same.  Tunnels can be prevented. Successful 
countermeasures have been applied at other beaver sites.  They are described in the Bank 
Stabilization /Burrowing section of this report. 

Another concern expressed on behalf of creekside landowners has been the possible effect of a 
rising water table in the soils adjacent to the beaver pond.  Water-saturated soils behave 
differently than dry soils and concern has been expressed regarding the effect of increased water 
saturation on the stability of buildings. 

The situation at the Martinez beaver site is not clear-cut.  The area is characterized by 
unconsolidated soils, which tend to be unstable. The tides also influence soil moisture twice a 
day. Also, the concern was expressed at a time when the beaver dam was at its highest level. 
Therefore, it is unclear if the perceived instability is due to the presence of the beaver dam at its 
present height or is a characteristic of the location. These questions cannot be answered without a 
technical investigation, conducted by professionals versed in this field. A more detailed 
discussion of this topic is presented in the Bank Stabilization/Burrowing section of this report. 

Water Quality:  A concern regarding the effect of beavers on water quality has been expressed.  
The main focus of this concern is the visual appearance of the water in the channel at the 
Creekside Plaza between the Bank of America and Starbucks. Anecdotal reports of “turbid, 
scummy” water have surfaced.  

A previously conducted watershed-wide water quality sampling/testing program which included 
this site has shown that Alhambra Creek water quality is highly variable, changing primarily in 
response to temperature and water flow. That program was concluded prior to the advent of the 
beaver dam. A sampling and testing program based on a more focused version of the previous 
program is proposed to determine if the perceived water quality problems are associated with the 
beavers or are pre-existing in the watershed independent of the beavers. This topic is discussed 
more fully in the Water Quality section of this report. 

The salient question is:  Can Martinez find a way to co-exist with the beavers, reap the benefits 
of their presence, and still protect itself from flooding, maintain soil stability and water quality at 
“pre-beaver equivalent levels”?  The proposed answer is:  Yes, if we are willing to make the 
investment in making the solutions work. 

Addressing the problems 
 
Protection from flooding 
 

• Seven options are discussed in the Hydrology/Flood Management section of 
the report. These options should be evaluated on the basis of the following 
seven criteria to select the Preferred Option: 

 
1. The solution must provide at least “pre-beaver equivalent” flood 

protection, stability and water quality. 
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2. The solution should have as little adverse effect and disruption to the 
beavers as feasible. 

3. The solution should be sustainable, without requiring extraordinary 
ongoing effort to manage and maintain the solution’s functionality. 

4. The solution should maintain the natural hydrologic function and 
appearance of the creek to the greatest extent feasible. 

5. The solution should capitalize on the educational, economic and life-
quality enhancement opportunities obtainable by the presence of an 
accessible and visible working beaver colony in downtown Martinez. 

6. The cost effectiveness of the solution should be evaluated based upon the 
implementation and maintenance costs balanced by the civic, commercial, 
educational, economic and life-quality enhancement opportunities. 

7. To the maximum of feasibility the selected option should be capable of 
being integrated into a potential future more comprehensive solution. 

 
• The preferred option’s cost should be identified and financing options should 

be explored and project partners should be sought.   
 

 With the project, by definition, being a multi-objective solution, multiple 
funding sources would be available that are not available for single-
objective (flood control) projects. (See Grants and Other Funding 
Opportunities)  

 Funding from multiple sources such as achieved for the combination of 
projects to enhance the creek and protect downtown from flooding that has 
already been built would be available, so City funding could be 
extensively supplemented from other sources. 

 
Protection from burrowing 
 

• Countermeasures such as covering the bank with wire-mesh fencing material 
have been employed at other beaver sites and are recommended by the 
“Beaver Consultant” retained by the City.  (See Bank Stability/Burrowing) 

• This countermeasure should be evaluated against others using the evaluation 
criteria and a preferred alternative selected. 

• Install the preferred alternative. 
 
Soil stability 
 

• Perform an engineering study to evaluate the effect of the beaver dam at its 
present lowered elevation to determine if any change has occurred due to the 
presence of the dam. .  (See Bank Stability/Burrowing) 

• Follow up appropriately, based on the findings of the study. 
 

Water Quality 
 

• Conduct a water quality testing/sampling program as described in the Water 
Quality section of this report. 
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• Follow up appropriately, based on the findings of the study. 
 

Reaping the benefits 
 

• Educational Opportunities 
o Develop signage, trails and observation sites 
o Develop curricula 
o Publicize research opportunities 

• Commercial and Civic Opportunities – use the free publicity enabled by the beavers and 
the community’s response to them to promote Martinez as “The City that Figured it Out.” 

o Incorporate beavers into existing festivals or make one based on beavers 
o Develop tours featuring beavers 
o Engage the community in volunteer efforts in connection with the beavers 
o Develop brochures featuring Martinez as an Environmental Destination using 

Beavers, John Muir, City and Regional Parks/Trails and Alhambra Creek as 
featured attractions. 

 
Extending the benefits 
 
The presence of the beavers in downtown Martinez has brought unprecedented attention to bear 
on the Alhambra Creek Watershed and on the Martinez community. This prominence provides 
an opportunity to generate momentum to address larger watershed issues. Such as   
 

• Flooding from upstream of the Downtown Project 
• Flooding from surrounding slopes. 
• Improve general flooding protection better than the present level. 
• Water quality issues from septic systems, storm drains, trash and other non-point sources 
• Make the creek enhancements described in the General Plan Amendment: The Alhambra 

Creek Enhancement Plan. 
• Developing a long-term plan to provide sustainable flooding and erosion protection. 

 
Martinez has an existing Creeks Committee that has completed its original charter. It worked 
only within the city limits of Martinez.  The issues are best addressed on a watershed-wide basis.  
This Committee can be reconstituted with a broader mandate and an expanded membership and 
can set to work to address these issues.  Such an integrated, cooperative initiative can have 
profound beneficial effects on the entire community and watershed. 
 
 

OTHER OPTIONS/ Relocation 
 
Summary 
 
Sherri Tippie of Colorado has a reputation of being the best-known beaver relocator in the 
country.  She was contacted regarding the Martinez Beavers in early November.  Moving a 
colony is a complex and risky process.  Cases where it is most successful involve the use of 
Hancock traps, a beaver-knowledgeable quarantine plan, the synchronized introduction of family 
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members, and an ideal new habitat with desirable food sources.  Simply catching and relocating 
the beavers is no guarantee of their survival.    The best time of year for beaver relocation is fall, 
when kits require less care.  Since the female in the Martinez colony is currently pregnant, now 
would be the wrong time for relocation. 
 
Permits 
 
The California Department of Fish and Game does not typically allow beaver relocation.   
Specific exceptions have been made in the past for reintroduction of beavers into specific 
habitats where they are no longer represented.61    Other exceptions include SCP permits which 
allow removal for scientific purposes.62     

 
The SCP does not authorize animal relocation for non-scientific purposes. The SCP is not 
appropriate to authorize relocation of animals as part of California Environmental Quality Act 
(CEQA) mitigation or movement of animals “out-of-harm’s way”. Relocation authorization for 
CEQA mitigation must be obtained by contacting the local DFG regional office prior to 
handling or relocating wildlife. 
 
A specific exception was granted in the case of the Martinez Beavers.  The Department of Fish 
and Game said they would issue a permit to allow relocation provided that the animals 
underwent a period of quarantine.  The Lindsay Museum volunteered to take on responsibility 
for this.   
 
Live Trapping 
 
The SF Chronicle reported that the City would hire an experienced live trapper and that this 
contract might be as much as $10,00063 .  The article referred to “tracking down an expert in the 
Colorado area,” which was later revealed to be Sherri Tippie64 .  Coincidentally, Ms. Tippie was 
contacted the day of the November 7th meeting to learn about the risks and benefits of relocation 
and her availability for such a project.  Notes on that conversation were provided to the Council 
that night by resident Heidi Perryman.  Additionally, at the November 7th meeting, a 
representative from the Mountain Maidu Tribe of the Greenville Rancheria of Plumas County 
offered to receive the beavers.  The best-known beaver relocator in the country is Sherri Tippie 
of Colorado65.   
 
Ms. Tippie has worked with Skip Lisle in the past and is well known to the beaver community.  
She has been interested in the Martinez beavers since their story made the headlines in 
November, and has responded to email and phone questions over the past three months.  Ms 
Tippie indicated that she would be willing to come and relocate our beavers, but noted that this 
would mean driving out to carry her cages and traps.  She reported that the trapping could take 
place over 2-3 days, and that she would need to stay near the site to make sure a caught beaver 
did not remain in the trap too long.    She advised that the best time to relocate beavers is the fall, 
(when kits begin to require less care) and noted that since our mother beaver is likely pregnant 
now would not be an appropriate time for relocation66. 
  
Certainly the option of relocation was much more attractive to the general public than that of 
extermination. However, animal relocation is more complex than it sounds.  Successful trapping 
requires specialized equipment and knowledge.  It can take several days to capture an entire 
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family and then the animals must be relocated as a unit.  The most widely used technique of 
snare-trapping can cause internal injuries that ultimately lead to the animals’ death67.  Hancock 
traps, which are like giant mesh suitcases, have been shown to be the safest68 .   However these 
are heavy (33 lbs), costly69, and fairly difficult to use.  Even under experienced handling, the 
beavers are vulnerable to problems with temperature regulation.  The trap pulls beavers onto the 
bank to and this can mean they are overheated by the time they are recovered.  Other risks of the 
trapping process include accidental trapping of other animals, such as otters or dogs, and 
possible drowning due to sudden flooding.   
   
The Sierra Club opposes relocation as a management tool for our beavers, writing that the 
science is not adequate for predicting which habitat would be a more appropriate replacement 
venue.  In fact, often animals do not survive relocation attempts.  In the well-documented case of 
Lake Skinner the Department of Fish and Game relocated 13 animals with questionable 
success.70   

  
Thirteen beavers were trapped live and removed, one died struggling in a snare, 
and one was killed by a predator while held in a snare… Six beavers were 
confined in zoos or other captive display facilities (one beaver subsequently died 
in a fight resulting from inappropriately co-housing two males), four were 
relocated to a reserve in Texas, and three went to a movie production company. 
The trapping was complete by spring 1999. 

 
As the above paragraph notes, even after successful, humane trapping, animals can be killed by 
the well-intentioned mistakes of those who care for them.  Ms. Tippie stressed that quarantine 
conditions are particularly dangerous to beavers, and that animals are often killed due to a 
misunderstanding of their needs.  Often families are introduced to the new location over several 
days, but individuals never wait around to learn that their colony mates will be rejoining them.  
Kits younger than 2 years may separate from their parents before they are ready and face dangers 
without adequate survival knowledge.  
 
Despite the feeling of palpable relief expressed by residents after permission was given to 
relocate, moving a colony is a very complex and risky process.  Cases where it is most successful 
involve the use of Hancock traps with a skilled relocator, a beaver-knowledgeable quarantine 
plan, the synchronized introduction of family members, and an ideal new habitat with desirable 
food sources.  Simply catching and relocating the beavers is no guarantee of their survival.   
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