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TECHNICAL MEMORANDUM 

 
Date: 31 December 2006 
 
To: Susan Ornelas Jacoby Creek Land Trust 
 Executive Director P.O. Box 33 
  Bayside, CA 95524 
From: Jeffrey K. Anderson 
 Bonnie S. Pryor 
 

Re: Preliminary Jacoby Creek Assessment and Conceptual Floodplain Design on 
the Kokte Ranch Property 

 
 

Introduction 

Background 
The Jacoby Creek Land Trust (JCLT) owns and manages the former Kokte Ranch 
(Attachment 1).  The Kokte Ranch is bounded by Jacoby Creek and residences to the 
south, Old Arcata Road to the west, and residences and pasture lands to the north and east 
(Attachment 1).  JCLT received a restoration grant from California Department of Fish 
and Game (CDFG) which included the removal of fill material on sections of the right 
bank of Jacoby Creek.  The project was completed in 2003.  Since this work was 
conducted neighbors in the area have reported an increase in the frequency of flooding of 
Old Arcata Road and their property from overbank flows that occur on JCLT property.   
 
The CDFG provided the JCLT funding through the Adaptive Grants Program to develop 
a conceptual design to help address the reported flooding problem.  The JCLT retained 
Jeff Anderson & Associates (JAA) to conduct the work which includes the following 
work products:  
 

1. Meet with adjacent neighbors to gather anecdotal data,  
2. Coordinate with and utilize City of Arcata 2003 topographic data of the area,  
3. Survey thalweg profile and cross sections of Jacoby Creek within the Kokte 

Ranch property,  
4. Analyze the gathered and existing data and prepare a brief technical memorandum 

describing the setting, summarizing the findings, and developing preliminary 
conceptual flood control and improved fish passage and habitat alternatives, and  

5. Present design alternatives at public meeting. 
 
This memorandum summarizes and fulfills tasks 1-4. 
 

Engineering – Hydrology – Stream Restoration – Water Resources 
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Jeff Anderson & Associates 
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Neighborhood Meeting 
JCLT held a neighborhood meeting on 17 October 2006 at the Jacoby Creek Grange to 
collect anecdotal information from neighbors on historic and existing flood conditions in 
the area and receive input on potential alternatives to address the existing flood 
conditions.  The attendee list and minutes from the meeting are provided in Appendix A.   
 
The neighbors reported that historically, the channel was dredged to remove sediment 
build up and flooding occurred approximately once per year.  Since the practice 
terminated, Jacoby Creek has been filling in and contributes to the existing flooding 
problem.  There was a general consensus among the neighbors that the frequency of 
flooding of their properties increased significantly from about once per year to many 
times per year for the past two years (8 times in 2005 and 10 times in 2005) following 
removal of the levee on the JCLT property.  Potential damage from the flood flows occur 
when the water level exceeds the road level and water flows across the road and into 
neighboring properties, often scouring driveways.   
 
Alternatives discussed at the meeting were focused around keeping more water in the 
channel and providing an alternative pathway for water to flow from the east side of Old 
Arcata Rd to the west side of Old Arcata Rd.  These alternatives included: 
 

• Deepening of Jacoby Creek (i.e. dredging). 
• Placement of culverts to improve the passage of floodwater across Old Arcata 

Road.  Some landowners on the west side of Old Arcata Road stated that they 
would consider allowing a new culvert under Old Arcata Road to discharge onto 
their property, given that appropriate studies and erosion measures are 
implemented.  

• Expansion of restoration efforts in Jacoby Creek, similar to the Rocky Gulch 
project, to help minimize flooding and restore creek functionality.   

 

Existing Conditions 

Setting 
Jacoby Creek consists of pool-riffle morphology with bed material consisting of sands 
and gravels.  The lower portion of Jacoby Creek is generally confined by levees.  
Riparian vegetation grows on the channel side of the levees and pasture grasses dominate 
on the floodplain side of the levees.  The primary land uses in the lower Jacoby Creek 
floodplain are pasture/hay, grasslands/herbaceous, deciduous forest, and low intensity 
residential.   
 

Existing Conditions 

Topography 
Approximately 2300 feet of Jacoby Creek meanders through the southerly portion of the 
Kokte Ranch.  The channel form, including longitudinal profile and six cross-sections 
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were surveyed by JAA and McBain & Trush in December 2006.  The cross-sections 
show Jacoby Creek has simple channel geometry and a featureless floodplain that lacks 
high flow channels (Attachment 2).  Photogrammetric surveys of the floodplain were 
conducted in 2003 by the City of Arcata.  These surveys shows that within the JCLT 
property the general slope of the floodplain is away from the creek and toward Old 
Arcata Road, adjacent pasture lands and surrounding residences.  Several large closed 
depressions exist on the floodplain.   

Existing Flood Conditions 
Bankfull discharge is the amount of flow a stream channel is capable of conveying before 
overtopping its banks.  The typical annual recurrence interval for a bankfull event is 1.5-2 
years (Leopold et al, 1964).  Based on existing flow records, the bankfull discharge for 
Jacoby Creek upstream of JCLT property is approximately 1150 cfs (Lisle, 1986).  
Overbank flows on the Kokte Ranch property and downstream properties owned by the 
Dalinjec’s and Carol Anderson were observed by JAA staff on 13 December 2006.  
Using gaged streamflows for Jacoby Creek at the Brookwood Bridge (Randy Klein, 
personal communication), the observed discharge that overtopped the banks in the 
vicinity of Old Arcata Road was approximately 300 cfs and occurred both upstream and 
downstream of the bridge.  Attachment 3 shows the general flow paths of overbank flow 
within the project area and adjoining properties observed by JAA staff on 13 December 
2006.   
 
The floodplain on the JCLT property is sloped away from the channel, which is typical 
for much of lower Jacoby Creek.  Therefore, when the creek overtops its banks, the flow 
moves across the floodplain away from the channel, and cannot return directly to the 
creek as the flood subsides.  The routing of overbank flows away from the channel and 
onto adjacent pastureland and into existing storm drain systems is not only problematic 
for drainage, but for aquatic species such as salmonids, that move out of the main channel 
during floods seeking lower velocity areas, such as floodplains.   
 
It appears that lower Jacoby Creek does not have appropriate off channel habitat where 
aquatic species can move into lower velocity areas on the floodplains during high flows 
and back into the creek as the flood waters recede.  In the case of lower Jacoby Creek, 
when aquatic species move or are washed out of the channel, they have limited 
opportunity to return to the creek due to the isolation of overbank flows from the main 
channel.  Once outside the banks of the main channel, aquatic species are either stranded 
in depressions on the floodplain that eventually dry or enter the storm drain system which 
is not designed to pass aquatic species. 
 
The existing storm drain system does not have the capacity to pass excessive overbank 
flows from Jacoby Creek.  The storm drain system was overwhelmed by overbank flow 
from the JCLT parcel during the 12 December 2006 storm event.  Flow was backwatered 
at the storm drain inlet on the JCLT property until the water surface elevation was high 
enough to overtop Old Arcata Road.  Water then flowed across and north on Old Arcata 
Rd and finally into adjacent properties.  It appeared that the property immediately north 
of the Kokte Ranch was only affected by water flowing over Old Arcata Rd and that 
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properties west of Old Arcata Rd, were affected both by flow overtopping Old Arcata 
Road and by overbank flow occurring downstream of the Old Arcata Road bridge 
(Attachment 3).   
 
The magnitude and spatial extent the flooding and habitat problems increase as flood 
flows increase.  For relatively small overbank events, as observed on 12 December 2006, 
there were limited locations of overbank flow.  On the JCLT parcel, the two locations of 
observed overbank flow are located near the bridge.  However, as flow increases, the 
number of locations of overbank flow would increase as flooding becomes more 
widespread.  This pattern of flooding would be typical for most of lower Jacoby Creek.   
 
The magnitude and frequency of flooding for a given flow can also change through time.  
Persistent aggradation (deposition of sediment in the channel that increases the channel 
bed elevation) has been observed upstream of the JCLT parcel from 1989-2005 (Lisle, 
1986).  Aggradation reduces the flow capacity of the channel resulting in more frequent 
overbank flow events that occur at lower discharges.  If similar channel changes have 
occurred throughout the system, it can be inferred that overbank flows and flooding have 
also increased in frequency.  If this trend continues, flood frequency will continue to 
increase.   
 
In summary, the existing condition of the channel is as follows: 
 

1. Lower Jacoby Creek is confined by levees along much of its length.   
2. Overbank events occur at lower discharges than expected from a flood frequency 

analysis.  This is likely a combination of channel aggradation and levee 
confinement.   

3. Overbank flows have no return pathways to the stream channel and are 
intercepted by the existing storm drain system.   

4. Overbank flows overwhelm the storm drain system resulting in flooding of the 
road and adjacent properties.   

5. The frequency of flooding events will increase if lower Jacoby Creek is 
undergoing similar aggradational changes as those measured upstream.   

6. Lower Jacoby Creek does not provide much low-velocity habitat or refugia due to 
the levees, existing flow paths, and nature of the existing floodplains.   

7. Overbank flows have limited opportunities to directly return to the creek as flows 
recede.  This also increases the potential of salmonid and other aquatic species 
stranding.   

 

Conceptual Design 

Scope 
The project area for this work is the right bank and overbank of Jacoby Creek within the 
JCLT Kokte Ranch property only.  It’s often easy and appropriate to allow the extent of a 
project area to extend beyond specific limits when addressing channel, habitat and 
floodplain issues in streams.  However, for this work we focused exclusively on 
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alternatives that could be implemented on Jacoby Creek within the Kokte Ranch property 
only. 
 

Design Components and Function 
The footprint of the proposed project is relatively small and confined to the JCLT 
property, yet it effectively addresses the frequent overbank flows from the JCLT 
property.  In addition to alleviating the more frequent flood conditions in the area, the 
proposed project provides the opportunity to restore off-channel salmonid habitat, high-
flow refugia, and restore channel/floodplain connectivity. 
 
The proposed design (Attachments 4 and 5) recontours approximately 4 acres of the 
existing floodplain to redirect overbank flows back towards Jacoby Creek, and provides a 
small network of floodplain scour channels for habitat and return flow paths to the main 
channel as flow recedes.  The proposed design also incorporates a setback levee between 
the recontoured floodplain and the remainder of the Kokte property.  The setback levee 
effectively acts as a high point on the floodplain surface, helps to direct flows back 
towards the channel, will help to contain smaller magnitude floods, and acts as a barrier 
to aquatic species during overbank events.  The top elevation of the proposed levee will 
be slightly lower than the existing road surface.  The floodplain ground surface will be 
irregular and re-vegetated to maximize diverse off-channel habitat over a range of flow 
conditions.  The proposed design should reduce the frequency of overbank flows 
originating from the Kokte Ranch property that ultimately flows into the existing storm 
drain system and overtops Old Arcata Road.   
 
As currently conceived, the proposed design will occupy approximately 4 acres of 
existing pasture/floodplain on the Kokte property.  The proposed design will generate 
approximately 3500 cubic yards of cut, and will only require about 1000 cubic yards of 
fill.  It is currently proposed that the existing cut material could be spread in 0.5 to 1 foot 
lifts on the remaining Kokte Ranch pasture lands.  Attachment 5 shows the proposed 
design along with locations and depths of the proposed cut and fill.   
 
It should be noted that the proposed design focuses grading on the existing 
floodplain/pasture surfaces.  No specific in-channel work is proposed, except connecting 
the floodplain scour channels into Jacoby Creek.   
 

Preliminary Hydraulic Analysis of Design Concept 
A preliminary hydraulic analysis of the proposed design was conducted to provide an 
estimate of increased channel capacity over existing conditions.  Existing channel 
conditions and the proposed design were analyzed with the SAM Hydraulic Design 
Package for Channels (Thomas et al., 2002).  Assumptions of the SAM analysis include: 
 

• Flow is steady, uniform flow and based on Manning’s equation, 
• Manning’s n values were 0.03 for the channel bed, 0.12 for the vegetated channel 

banks, and 0.06 for the restored floodplain and/or pasture,  
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• Cross section 4 was used as a representative channel section, and 
• No backwater affects from the Old Arcata Road Bridge.  

 
Results of the analysis (Attachment 5) show that existing channel conditions have 
overbank flows occurring at approximately 300 cfs, which is consistent with field 
observations on 13 December 2006.  Results for the proposed design show that 
approximately 1200 cfs could be contained within the recontoured floodplain and setback 
levee.  The 1200 cfs discharge is consistent with the expected bankfull discharge of 
approximately 1150 cfs.   
 
It should be noted that a more detailed hydraulic analysis of the proposed design is 
required prior to implementation that accurately accounts for backwater conditions from 
Old Arcata Road and downstream constrictions.  This analysis will also need to assess the 
flooding potential on properties along the left bank of Jacoby Creek upstream of Old 
Arcata Road (Graham Road area).    
 

Requirements for Project Implementation 
It is currently envisioned that the following items will be required at a minimum to 
implement the proposed project:  
 

1. Collect higher resolution existing topography within the project area. 
2. Conduct detailed hydraulic analysis of proposed design that addresses Old Arcata 

Road Bridge, and adjacent upstream properties.  This type of analysis may 
warrant two-dimensional modeling.    

3. Produce detailed grading plans and specifications, refine cut/fill volumes, design 
habitat structures, and develop revegetation plans.   

4. Work with Humboldt County to address capacity at Old Arcata Road Bridge.   
5. Acquire necessary permits and funding to implement the project.   
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Appendix A 
 
 

Minutes from Meeting of October 17, 2006 
JCLT and Kokte Downstream Neighbors 

Bayside Grange 
 
Present:  Jeff Anderson, Hart Welch, Sharon Marks, Carol Anderson, Marlene Allen, Jon Wynand, 
Susan Ornelas, Annette Holland. 
 
The purposed of the meeting was to enable neighbors who are concerned about flooding issues and 
possible impacts from removal of the berm at Kokte to express their concerns to Jeff Anderson, an 
engineer who has been hired by JCLT under the terms of an adaptive grant from Fish and Game.   
 
It was observed that Old Arcata Road functions as a dike, and that when the water level exceeds the 
road level, water sweeps across the road on a diagonal.  Neighbors expressed the belief that this 
situation has become more serious since the sections of berm have been removed.   
 
Sharon said that the force of the water coming across the road has increased dramatically, and that 
it comes over so forcefully now that the water doesn’t just flood, but it actually digs out material.  
 
Carol Anderson said that the water used to run under one corner of her house but now runs all the 
way under her house.   
 
The opinion was expressed that in years past, more of the water stayed in the creek.  The County 
used to dredge the creek, but now it is sanding in.  So with that situation, as well as the dike being 
removed, more of the creek water is now flooding . 
 
Jon said that the creek used to flood about once a year.  In those days, the creek was dredged.  Now 
the dredging isn’t done because of the argument that it isn’t good for the fish (which he disagrees 
with).  Last year, he said there were ten floods, and the year before there were eight.  The creek is 
silting in, and when that happened in the past, people would take care of it by digging it out.   
 
In the early 1980s, the County widened Old Arcata Road.  When they did that, they took a height 
elevation under the bridge, which is significantly different from what it is now.  
 
Marlene said she would like to see JCLT go to the County and ask for a way for the water to get 
across the road by means of culverts.  The is a culvert by Eric Neuwirth’s place.  Apparently other 
culverts were planned for the road but were not installed.  She said it would be good to have a 
culvert from JCLT’s land to the Dolinajec property, and another to her property.  “The water is 
coming.  Have it come in a more amiable way.”   
 
Carol said that from reading the file, she saw that the project had been expanded.  She said she 
wants to see procedures followed.  “I don’t want a quick wrong answer.  I want someone to really 
take a look at the problem and find a solution.”  
 
Marlene said that she understands water has to flow downhill but wants it to flow downhill in a 
better manner.  “I don’t want to fix my driveway ten times.  Last year, I couldn’t even drive it.”   
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Carol said this is actual property damage and “It’s got to be fixed or else.”  She said she had 
consulted a lawyer and that “this is a no brainer.”  She said the first time it rained, she called the 
Land Trust to complain, and that she is not going to waste her time any longer.  “There’s got to be a 
solution or else I’m going to sue.” 
 
Jon said that he wants people who are opposed to dredging the creek to tell him why they are 
opposed.  “It’s not good for the fish that the creek can’t contain that water.  Nor for us.  I want to 
know why people don’t want to do the only solution.  I’ve lived here for fifty years.  There was a 
time the creek flooded upstream.  There was a time it flooded through the middle of the valley.”   
 
Hart said “I think the most sensible and logical solution is the dredge out the creek.”   Someone got 
Rocky Gulch cleared out, “find out who made that happen.”   
 
Jeff said “That was us.”  He explained that the reason they were able to do what they did at Rocky 
Gulch was because it involved restoration.   
 
Someone pointed out that fish were in the barn yard at Kokte.   
 
Jeff responded that is a problem all over Humboldt Bay. “The fish get out of the levees and can’t 
get back in.”   
 
Carol said that the berm removal has resulted in “costing us real money.”  She said it will cost Hart, 
Sharon and her a couple of thousand dollars to repair their road.  Carol expressed the opinion there 
has been “a big screw up” and that they have started talking to lawyers.  
 
Annette asked if it wouldn’t be a better use of everyone’s time and energy to look for creative ways 
to solve the problem, rather than fighting a lawsuit.  She pointed out that the problems this group is 
addressing – and proposed solutions -- go way beyond any possible impacts of the berm removal.   
 
It was suggested that tonight, it would be good to use Jeff’s time in the best possible way, since we 
only have five or six weeks before the possible flood season.   
 
Jeff said that he has been hired to come up with some conceptual ideas about what to do.  It is 
unlikely, he said, that they will be able to dredge the whole creek.  It’s possible that they could 
dredge it and there would be so much sediment upstream that it would fill back in within a year or 
two.  And they probably couldn’t get the permits.   
 
Apparently there used to be a pond in the field behind the house, and the owner before Frietas filled 
the whole thing in.  There is still a drain pipe that was used to drain that area.  There was also 
something of a creek bed in the middle of the pasture.   
 
Jeff said he will undertake a study until November or December.  He has been working with the 
City on the lower portion of the creek, and so he has witnessed the flooding over Old Arcata Road.   
 
Historically, he said the creek used to flood frequently.  There used to be a wooden walk along Old 
Arcata Road to the church.   
 
Jeff said they will look for a solution.  “Streams start flooding from the mouth and back up.”  He 
said one possibility would be to start by removing berms from the lower portion of the creek.  It 
might also be possible to dig portions of the creek out, as long as they create something beneficial 
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for the fish.  In Rocky Gulch, they took the levee out, set it back 100 feet, and created a flood plain 
zone.   
 
Jacoby Creek has actually perched itself above the land, with the bottom of the creek higher than 
the level of the land.  The creek itself has naturally deposited and built up levees, and is the only 
creek in the north part of the Bay to have done this.  One cause is that people have taken the trees 
out of the creek, which, when left, trap sediment.  While dredging may be a short-term fix, it 
doesn’t solve the problem.   
 
Since the road widening happened in 1981, the creek has silted in fast.  We can see that when we 
look under the bridge.   
 
It is unknown at this time whether it will be possible to remove the downstream berm.  That will be 
up to Mark Andre and the City.   
 
Jeff said one possibility would be to create estuary habitat near the mouth of the creek, and help 
move sediment out.   
 
“This will be a bit of a challenge” Jeff said.  The bridge was designed to handle a 100 year flow, but 
there is no way for the water to get there.  The levees have pinched off the bridge and have cut the 
capacity of the bridge by one third, so the bridge has flooded. 
 
Marlene said she has owned her property since 1982, and back then it did not flood every year – or 
if it did flood, it only happened once.  “Ten times last year was crazy.”   
 
Carol said she talked to Greg Grey of the Fish and Wildlife Service and that he apologized to her 
and said “We trusted the Land Trust.”  She said that the Army Corp gave us an exemption, and that 
they send a person to look at the project who was not a hydrologist.  They had never before 
approved a project of this size that they didn’t oversee. 
 
Jeff thought it was possible there might be some kind of short-term fix.  Culverts might be a 
possibility, though they would require permits.  It thought it would be great to put a culvert under 
the road, “but it has to go somewhere.”   
 
Marlene said that instead of seeing the water build up and go over the road and then dig a four foot 
hole on her side, it would be better to have it go under the road instead.  She thinks that both a 
culvert and a ditch on her side could help.   
 
Jeff said it was good to hear that Marlene would allow a culvert to be installed, which would be a 
quick fix.  We would need to go to the Board of Supervisors and point out that the culvert was 
supposed to have been installed but that it wasn’t.   
 
Marlene said she would be willing to keep an armored ditch past the corral, and past Carol’s place.   
 
Jeff said there is a drainage swail that could be enhanced.   
 
Carol said the Dolinajecs gave her an option to buy their land.  Bob told her that is their retirement, 
which they want to hold a few years and then either build a house or sell it for a lot of money.  It is 
unknown whether the property could be permitted for a septic sytem.   
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Marlene said the County told her that her property is in a flood zone, and that the Dolinajecs are in 
a flood way.  Carol’s is also in the flood way, but it was built long ago.  No future houses are 
allowed in a flood way.  The map is available on the FEMA web site.   
 
Someone commented that in the next several years, if there is a lot of logging there will be a lot 
more silt.   
 
Jeff said that funding is available for habitat restoration.  So if we create coho habitat, and that also 
helps with the flooding --- then the project goes to the top of the ranking.   
 
Respectfully submitted,         
 
Annette Holland, Secretary                              
Jacoby Creek Land Trust 
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