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This document is intended as a resource on wildfire restoration 
practices. What Cal-Wood has implemented may not work for your 
property. Fire restoration is a learning curve, and every situation is 
different. We are all learning together what works and what does not. 
The knowledge must be shared. We hope this can be a valuable tool for 
advancing to the next steps after the wildfire.  

The associated Cal-Wood Fire Restoration Map Book is a separate 
document, but it can be helpful when used alongside this resource. 

Please note that much of this information is copied from other 
documents and consolidated here to make finding information more 
straightforward for everyone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Straw Wattles 
Primary Application Use: Straw wattles intercept water running down the slope. When installed 
properly, they can increase water infiltration and reduce soil erosion. They help retain eroded 
soil on the slope by trapping sediment. They also provide a seedbed for vegetative recovery. 
When installed correctly, they can reduce runoff by up to 58%.  

Suitable Sites 

�x Slopes up to 50%, ideally slopes 20-40% 
�x Slopes that have less than 40% original ground cover 
�x Areas of increased water erosion 
�x Sites with more than 8 inches of soil 
�x Slopes with less than 25% surface rock 
�x Low-surface flow areas that do not exceed 1 CFS (not stream channels/gullies) 

Timing 

�x Early spring before monsoon season or fall 

Materials Needed 

�x Straw wattle tubes 
�x Wooden stakes (5 to 6 per waddle, 18-24 inches long) 
�x Hand tools�v shovels, �W�µ�o���•�l�]�[�•, stake hammer, tamper 
�x Clinometer 
�x Long roller tape measure 
�x Plastic flagging 
�x Seed mix 

Safety Precautions 

�x General safety in the wildfire area 
�x Get help lifting the wattles 
�x Basic tool safety 

Installation/Implementation Methods 

1. Lay out a contour line on the slope with plastic flags and a clinometer. 
2. Dig a shallow depression, about 3-5 inches deep, and lay the wattle in it. The wattle 

needs complete ground contact. 
3. Place extra soil downslope from the trench. 
4. Place the wattle in the trench and backfill with the extra soil. 
5. Drive a wooden stake through the center of the wattle, at least 6 inches into the ground, 

stopping about 2 inches above the wattle. 
6. Put 5 to 6 stakes in each wattle, installing them end to end--with ���š���o�����•�š�����v���í�ô�_ overlap. 
7. Pull plastic flags out. 
8. Seat the wattle with a tampered backfill and front-fill to prevent water from running 

under. 



9. Turn both ends slightly uphill (like a smile) when starting and finishing a wattle. 
10. Spread grass seed on the uphill side and between wattles.  
11. Continue following the recommended spacing for contour wattles. With our slopes, 

wattles are generally about 30 feet apart.  
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5-10% 200 218 120 363 90 484 
10-20% 120 363 60 726 40 1089 
20-50% 60 726 30 1452 20 2178 
50% + 40 1089 20 2178 20 2178 

Maintenance 

�x Effective for about 3 years 
�x If you purchase the photo-degradable casing, it can decompose in the field. 
�x Look for any undercuts--backfill/front-fill with a tamper if needed or add more stakes if 

�]�š�[�•������more extensive section. 

Average Cost 

�x About $1 per foot 
�x 25 feet long per waddle, 8-12 inches in diameter 
�x About 35 pounds/roll 

Locations at Cal-Wood 

�x Columbine Camp�v north-facing drainage at helicopter landing 
�x 150 to be installed in 2023�v stay tuned for updated locations 

Additional Information 

�x Purchased from Bowman Construction in Loveland 
�x If not using them right away, store in a dry location or under a tarp 

 
 



Zuni Bowl 
Primary Application Use: Originally used by the Zuni people in Pueblo. Rain flow is prevented 
from eroding soft soil by appropriately placed rocks. They are often installed at the beginning of 
a headcut to prevent further upstream erosion. It is constructed in a step-pool sequence where 
the impact of the water�[�•��fall is dissipated in the pool of the Zuni bowl. After the flow slows or 
stops, sediments are left behind in the bowl and anchored by native revegetation.  

Suitable Sites 

�x Areas where infrastructure or sensitive ecosystems are at risk of blowout/damage 

Timing 

�x Spring or fall�v before or after monsoon season 

Materials Needed 

�x Rocks of all shapes and sizes�v you will need some very large flat rocks to start the 
structure. The right rocks are the ones that you struggle to move by yourself. 

�x Heavy equipment to start the project, all handwork after that 
�x Buckets and/or rock carriers 
�x Grass or riparian seed 

Safety Precautions 

�x General safety in the wildfire area 
�x Working around heavy equipment 
�x Moving rocks�v smash fingers, sore backs 

Installation/Implementation Methods 

1. Select a headcut for treatment; shape and lay back the face of the headcut to create a 
uniform surface on which to build. 

2. Determine the height of the headcut. Next, measure and mark the location downstream 
from the headcut, which is 2-3x the height of the headcut. At this location, dig a shallow 
trench and fill it with 1-2 rows of rock so that no rock sticks up more than 2 inches 
above the bed of the channel. This will be the splash apron. 

3. Scatter riparian grass seed in the area where the Zuni Bowl will be built. 
4. Gather the largest rocks available and place them in a row just upstream from and touch 

the splash apron. Set these rocks at ½ the total height of the head cut. This will serve as 
the lower pour-over. 

5. Armor the bottom of the plunge pool with a single layer of rocks. Place these rocks at a 
uniform height to create a stable foundation. 

6. Starting just upstream from the lower pour-over, lay courses of rock around the face of 
the head cut. This will form the walls of the bowl. Maintain contact with the shaped 
surface. Build with layers of offset rock that form a sloping wall around the head cut. 
Avoid gaps in rock work.  

a. You can use construction fabric or a coconut fiber blanket to line the face of the 
head cut prior to laying rock. This can help control erosion under the feature.  



7. Continue to lay courses of rock around the face of the head cut until you reach the 
height of the head cut pour over. No rocks should protrude above this level, and water 
needs to flow freely over the structure. 

8. Construct an ORD or straw bale check dams downstream to act as catchment ponds. 

Maintenance 

�x Fix any blowout sections after major rainfall events. Often, just a few rocks need to be 
replaced, or the bank's armoring needs to be fixed. 

�x Continue adding grass seed each spring until the vegetation can do its part. 

Average Cost 

�x Main cost is rocks that must be brought in--$1k to $2 depending on size  

Locations at Cal-Wood 

�x At the Wagon Drainage�v south side of the road 

Additional Information 

�x Frontier Environmental Services installed CWs�v cost around $1500 

 

 



Straw Bale Check Dams 
Primary Application Use: They act as check dams. They are designed to catch and store 
sediment and to slow the velocity and volume of water as it flows down gullies into streams. 
The moist deposits of soil, ash, and organic material in the catch basins can serve as sites for 
vegetative recovery. 

Suitable Sites 

�x Areas with less than 20% ground cover or ineffective ground cover for the ecosystem 
�x Swales with a gentle grade that allow for sediment storage 
�x High-burn severity areas with highly erodible soils 
�x Watersheds with less than 5 acres of drainage into them 

Timing 

�x Before the monsoon seasons 

Materials Needed 

�x Plastic flagging 
�x 2-foot-long wooden contractor stakes (two for each bale) 
�x Shovel or Pulaski 
�x Certified weed-free strawbales 
�x Sledgehammer 
�x Eye protection, long sleeves/pants, work gloves 

Safety Precautions 

�x General safety in the wildfire area 
�x Working around machinery 
�x Heavy rock moving/rolling 
�x Basic tool safety 

Installation/Implementation Methods 

1. Survey the site and place plastic flagging at placement sites. 
a. Two bales deep in the middle 
b. One bale on the outer edges 

2. Build them in a series. The crest of the second line should be at the elevation of the base 
of the one above it.  

3. Look upstream to determine channel width. The dam must extend well beyond the 
existing channel width because the new grade control established by the dam will be 
higher than the preexisting grade. 

4. Create a shallow trench so the bales can be seated correctly with ground contact. 
5. Use wooden stakes (2 ft long stakes, 2 in each bale) to anchor the bales into the ground. 

Try to pound them in at an angle for better anchoring. 



6. �W�o���������š�Z�����•�]�����������o���•���µ�‰�Œ�]�P�Z�š���š�}�����Œ�����š���������^�•�u�]�o���_-shaped structure. The soil surface 
beyond the end of the bales must be higher than the maximum depth of anticipated 
flow over the center of the structure. 

7. Push the bales tightly together to prevent any gaps. Gaps are your failure point. 
8. Armor any outlets where water can sneak around the bales with rocks or logs. 
9. Install energy dissipators if needed (we did not do this at CW). 

Maintenance 

�x Typically, they last 2-5 years before degrading 
�x Replace bales that wash out after more significant storms to prevent more erosion 

issues 

Average Cost 

�x Around $150 to $600 each structure 

Locations at Cal-Wood 

�x Bluebird Drainage on the north and south sides of the road 
�x Columbine Drainage, North and South side of the road 
�x North and South sides of Zuni Bowl 

Additional Information 

�x Our straw bales came from a certified weed-free farm near Colorado Springs 
�x Frontier Environmental Services installed CWs  



Oyster Mushroom Inoculation 
Primary Application Use: Break down straw bales into healthy, organic soil. This organic soil will 
allow vegetation to grow quickly. To provide food for wildlife, especially turkeys. Oyster 
mushrooms were used since they are edible to humans. 

Suitable Sites 

�x Straw bale check dam installation sites 

Timing 

�x Takes 6 to 8 weeks to spawn into a usable culture 
�x Early fall is ideally early September, right after a good rain (drenched bales)  
�x Very early spring is also possible 

Materials Needed 

�x Oyster mushroom inoculation bags 
�x Scissors or knife 
�x Work gloves 

Safety Precautions 

�x General safety in the wildfire area 
�x This project is hard on the hands�v where gloves and possibly long sleeves 

Installation/Implementation Methods 

1. Cut open the bag and grab a handful of the inoculated mulch. 
2. Shove it into the bale as far as your hand can go, as close to the center as possible. 

a. Place handfuls in between bales, on top of bales, and in front of the bales. 
b. Try to be consistent with handful amounts and placements. 
c. 1 bag does 3-4 haybales, so divide up evenly. 

3. Throw away the bag when empty. 

Maintenance 

�x Monitor mushroom growth and note where the best growth is occurring. 
�x Monitor if the mushrooms are spreading into the mulched areas; we want this to 

happen to create an even wider area of healthy, organic soil. 

Average Cost 

�x $25 per 5 lb. bag (2022 prices) 

Locations at Cal-Wood 

�x 204 straw bales inoculated between upper Bluebird Drainage and Columbine Drainage 
�x 255 lbs. of mycelium in 51 bags were used 
�x Each bag will do 3 straw bales 



�x The oyster mushroom strain came from East Boulder. We worked with Zach Hedstrom 
for Boulder Mushroom. He is currently conducting multiple studies on how mushrooms 
can support slash pile management and post-fire restoration practices.  

�x Total cost $1,275--The Watershed Center paid for it 
�x We did not inoculate the upper west side of Columbine Drainage straw bales--use that 

as a control. 

Additional Information 

�x Zuni Bowl check dams and the new bales at Bluebird Drainage were inoculated in 
September 2023. 



Beaver Dam Analogs: Refer to the New Plan for 2025 + process 
See the updated document at the end of this packet for more information on the changes made. It is 
important to keep this document since these structures still exist on the property. 

Primary Application Use: A structure designed to mimic the form and function of a natural 
beaver dam. It can trap sediment as it moves downstream and introduces willows into the 
ecosystem. Other benefits include reducing water velocities, dispersing flow, creating pools, 
storing water for longer seasonal use, and creating riparian habitats.  

Suitable Sites 

�x Areas where ponds can be created/supported on the upstream side of BDAs 
�x Areas where the stream bank slope can support water pooling upstream 
�x Good anchor points to prevent side blowouts 
�x Upstream of areas where streambank erosion is a big issue 

Timing 

�x When the creek/stream is safe enough to work in�v no danger of being in high flows 
�x Late spring is ideal to provide enough water for the willow slips to take root 

Materials Needed 

�x Untreated fence posts or logs are ideal. Tall, skinny ones are ideal. 
�x We have found that our creek bed is too rocky to dig in for fence posts in most 

locations, so rebar was used for the creek section. The rebar top was capped off for 
safety. 

�x Long willow slips 
�x Shovels 
�x Hearing protection and safety glasses 
�x Post hole pounders and/or sledgehammers 

Safety Precautions 

�x General safety in the wildfire area 
�x Basic tool safety 
�x Flash flood safety while working in the creek system 

Installation/Implementation Methods 

1. Choose a site that meets all the criteria for a BDA. Remember that they need to be built 
wide enough to prevent flanking, have steeper slopes along the edges to retain water, 
have an upstream area capable of accommodating a new pool, and have a suitable area 
for willows to grow. 

2. Place your support structures. 
a. Wooden posts (or cut burned logs)�v use a post hole pounder to pound in if 

possible, or dig a hole. 
b. Rebar�v use a post hole pounder or sledgehammer to drive in 



3. Weave the willow slips around your support structures and stick ends in the bank on 
both sides. 

4. Anchor bank edges with large boulders or logs if need be. 

 

Maintenance 

�x Add willow slips each spring as needed 
�x When the structure has done its purpose, remove/reuse the rebar 
�x Keep an eye out for outside edge blowouts and armor as needed 
�x Meant to be temporary features on the landscape and may have issues during high-flow 

events 

Average Cost 

�x Low-cost project�v typically $20 per analog for materials 

Locations at Cal-Wood 

�x 2 just upstream from Tango, about 20-30 yards 
�x �í���Œ�]�P�Z�š�������}�À�����>���}�v�[�•�����}�Œ�v���Œ�������(�}�Œ�����š�Z�������}�Á�v�•�š�Œ�����u���š�µ�Œ�v���]�v�š�}���š�Z�����Á���•�Z�}�µ�š���•�����š�]�}�v 

Additional Information 

�x Colorado is deciding if constructing BDAs is a water rights issue. Be sensitive to who you 
talk to about this�X���/�š�[�•�������Z�}�š���š�}�‰�]�����]�v���š�Z�������}�v�•���Œ�À���š�]�}�v���Á�}�Œ�o�����(�}�Œ��post-fire restoration. 
 



 



Low Water Crossings 
Primary Application Use: They are used where existing road drainage is inadequate to handle 
increased runoff, sediment, and debris associated with fire effects, typically placed in areas 
where loss of water control will damage infrastructure. Low water crossings (sometimes called 
Texas Water Crossings) are designed to carry water across the road to a designated, armored 
location to relieve the road system. They are meant to fill over time with sediment as it washes 
down the watershed. The goal is to keep water in its natural channel. 

Suitable Sites 

�x Where culverts had to be removed to prevent clogging post-fire 
�x Roads with ephemeral or seasonally flowing channels 
�x Normal daily flow of water is less than 6 inches deep 
�x Roads with a continuous grade and infrequent drainage structures 
�x Roads with grades less than 10% 
�x Roads where outsloping is not feasible 

Timing 

�x Before the monsoon season 

Materials Needed 

�x Skid steer or excavator 
�x Small riprap rock (must be purchased) 
�x Large riprap rock (must be purchased) 

Safety Precautions 

�x General safety in the wildfire area 
�x Working around heavy machinery 
�x Moving rocks�v smashed fingers, bad backs 

Installation/Implementation Methods 

1. Determine site. Determine the amount of rock that must be purchased. 
2. Flag out the portion of the road that will be lowered to provide the flood flow path.  
3. Construct a crossing by excavating out a ditch with the ���}�Œ�Œ�����š���}�µ�š���•�o�}�‰�������v�����^�Œ�}�o�o�_���P�}�]�v�P��

in and out of it.  
4. Reshape the drainage to establish the natural stream channel grade. 
5. Place black construction paper on the bottom of the ditch.  
6. Then place larger rocks, working up to smaller rocks, in the ditch. 
7. Armor inflow and outflow banks with very large boulders to prevent side-cutting 

erosion. 
8. Place a graded mix of riprap and boulder below the structure if �š�Z���Œ�����]�•���u�}�Œ�����š�Z���v�����v���ô�_��

drop to prevent scouring. 
9. Ensure a vehicle can drive over it. 



 
Maintenance 

�x These require high maintenance during the monsoon season, the first couple of years 
after wildfire. 

o Move/replace rocks that have moved with the water event 
o ���Z�����l�����Œ�u�}�Œ�]�v�P�����v�����u���l�����•�µ�Œ�����]�š�[�•���•�š�]�o�o���•�š�����o�� 
o Maintain the in-slope and out-slope to prevent erosion and allow a vehicle to 

drive through smoothly 
o Maintain the drop pool to prevent undercutting of the road 

Average Cost 

�x Paid for by the Boulder Community Foundation 
�x $550 to $2000 per crossing 

Locations at Cal-Wood 

�x Wagon Drainage 
�x Columbine Drainage 
�x 2 east of Wagon Drainage 

Additional Information: Frontier Environmental Services installed CWs 



Tree Planting 
Primary Application Use: To reforest areas burned by wildfires. 

Suitable Sites 

�x West-facing slopes and slopes that hold water more readily have the highest survival  
�x South-facing slopes in drainages 
�x Areas with nurse objects and microhabitats for planting 

Timing 

�x Spring (April and May) and fall (October) 

Materials Needed 

�x 5-gallon bucket 
�x Trees 

o Use genetically similar trees (CSU Nursery or any supplier in the Front Range) 
o Order at least 1-2 years in advance of the project 

�x Sharp-shooter shovels 
�x Work gloves 

Safety Precautions 

�x General safety in the wildfire area 
�x Basic tool safety 
�x Set boundaries so folks do not get lost 

Installation/Implementation Methods 

1. Find a good nursery tree or object. A nursery tree is a burned tree (not living), a 
log/stump/large branch, or a rock outcrop. This nursery tree/object is a vital micro-
���o�]�u���š�������Œ�������š�Z���š���Á�]�o�o�����]�����š�Z�����š�Œ�����[�•���•�µ�Œ�À�]�À���o�X 

2. Plant on the north side of the nursery tree/object. This will provide essential shade to 
the new tree during the heat of the day and protect it from the wind.  

 
 



3. Start digging a small hole about two inches from the nursery tree/object on the north 
side. You may encounter roots, but there is usually a soil pocket between them. Using 
sharpshooter shovels, insert into the soil and push or pull to create a small wedge 
opening�v no need to remove any soil from the hole. Dig your hole longer than the root 
length (i.e., �í�ì�_���]�(���š�Z�����Œ�}�}�š�•�����Œ�����ô�_�•�X���/�(���Ç�}�µ�������v�[�š�����]�P���š�Z�����Z�}�o�����š�Z���š���������‰�U�����}�v�•�]�����Œ���u�}�À�]�v�P��
to another location. 
 

4. Take a tree from your bucket. Squeeze or roll the container to loosen the root system 
without breaking it. Avoid grabbing the tree by the stem and pulling forcefully from the 
pot. This can damage the tree, loosen its roots from the potting soil, and stress it. Place 
your hand palm down on the top of the pot, invert the pot, and carefully tap the bottom 
of the pot with your other hand to loosen the tree from the pot. Pull the pot away from 
the tree. Turn the tree right-side-up and place it in the hole. We need to return these 
tubes; please put them back in your bucket and bring them back. 

 
5. Butterfly the ends of the roots. Do this by gently placing fingers in the middle of the 

bottom of the roots and �‰�µ�o�o�]�v�P���š�Z���u���}�µ�š���š�}�����Œ�����š�����^���µ�š�š���Œ�(�o�Ç���Á�]�v�P�•�X�_ 

 
6. Place the tree in the hole so that it is at least two inches above the 

collar in the ground. The collar is where the tree trunk meets the dirt. 
We do NOT want to coil the roots in circles to stuff them in the hole. 

 
7. After placing your tree at the correct depth, use the tool (or your 

hands) to push the soil back to close the opening. 

 
8. Compress the soil around the plant with your hands or gently with 

your boot to remove any remaining air pockets. Air pockets allow 
mice, voles, and squirrels to access the roots and kill the tree from the roots up. The 
goal is to create a bond between the roots and the soil. The roots should have ample 
space to expand and spread (ponderosas use both a taproot and a shallow, wide lateral 
system). 

 
9. ���µ�]�o���������í�_���š�}���ï�_���Z�]�P�Z�������Œ�u�����Œ�}�µ�v�����š�Z�������}�Á�v�Z�]�o�o�������P�����}�(���š�Z�����‰�o���v�š�]�v�P���Z�}�o��. If possible, 

build a small depression to encourage water catchment. This is usually a slight 
depression around the tree, or a few rocks or sticks at the lower end of the trunk, to 
help hold water when it rains. This way, �š�Z�����š�Œ�����������v�������‰�š�µ�Œ�����^�u�}�Œ���_���Œ���]�v�X�� 

 
10. Collect all your tools and move on to the next site. Please keep track of all your tools! 

Each group should have a bucket of trees, a sharpshooter shovel(s), and work gloves. 
We need to return the black plastic tubes, so please remember to grab those. 

 
11. �d�Ç�‰�]�����o�o�Ç�U���Á�����Á���v�š���š�}���‰�o���v�š���š�Z�����v���Æ�š���š�Œ�������v�}�����o�}�•���Œ���š�Z���v���í�ô�[�����‰���Œ�š���~�����}�µ�š���ï-5 large steps 

from plant to plant). 



 
You can see the sapling in the shade of the nursery tree at noon. 

Maintenance 

�x Monitor growth for a year after planting 
�x Replant every third year as needed to reach goals. Plant one year, monitor the next 

year, replant the following year, and so on. 
�x Hand water any high-value trees 
�x Return plastic tubes to your supplier for a refund (most companies do this) 

Average Cost 

�x CSU Nursery is usually around $5k per 2000 trees (species dependent) 
�x The trees we got from the USFS were around $0.72 per tree 

Locations at Cal-Wood 

�x See Cal-Wood Fire Restoration Map Book 

Additional Information 

�x Keep seedlings in a cool place until used�v under the homestead on top of the pallet 
works best. Storage is best under 50F. 

�x Always plant on the north side of a nursery tree/object 
�x Do not use live trees as nursery trees (competition and they can reproduce) 
�x Try not to plant trees within 150 feet of living trees 
�x Do not plant in meadows or large openings that do not have any burned trees 
�x Full-�P�Œ�}�Á�v���W�}�v�����Œ�}�•���•���Z���À���������Á�]���š�Z���}�(���î�ñ�[-�ï�ì�[�X���t�����v���������š�}��remember this as the trees 

grow larger and the space requirements increase. 
�x Planting higher up hills is usually the best. This way, as trees grow and mature, their cones 

will fall and roll downslope, naturally producing more trees there. 
�x �W�o���v�š�]�v�P���Á�]�š�Z�]�v���^���]�‰�_�����Œ�����•���}�Œ���}�š�Z���Œ���v���š�µ�Œ���o�������‰�Œ���•�•�]�}�v�•���Á�]�o�o���Z���o�‰���}�À���Œ���o�o���•�µ�Œ�À�]�À���o�X 
�x Make sure the seedlings are out of the containers before going into the holes. It seems 

obvious, but other groups experienced high mortality on a planting project and found 
that some seedlings were planted in their plastic containers. 



Grass Plugs Planting 
Primary Application Use: Helps to reduce erosion by stabilizing hillslopes and reestablishing 
habitat and ecosystem functions. Covers bare ground to outcompete invasive plants. 

Suitable Sites 

�x Areas with partial sun tend to do better 
�x Any bare ground site or site with lots of invasive plants (to create competition)  

Timing 

�x Spring and fall months; avoid summer months if possible 

Materials Needed 

�x 5-gallon bucket 
�x Sharp-shooter shovel or hori-hori tool 
�x Native species of grass plugs 
�x Work gloves 

Safety Precautions 

�x General safety in the wildfire area 
�x Basic tool safety 
�x Set boundaries so folks do not get lost 

Installation/Implementation Methods 

1. Put some grass plugs in your 5-gallon bucket. 
2. Find a site within your project area that has bare ground. 
3. Dig a small hole that will fit the roots of the grass plug. Typically, it is about 8 inches 

deep. 
4. Gently remove the grass plug from the container. Gently massage the container and 

gently pull the grass plug out. Do not pull the plug out by the grassy top. 
5. Butterfly the end of the roots. Do this by gently placing fingers in the middle of the 

bottom of the roots and �‰�µ�o�o�]�v�P���š�Z���u���}�µ�š���š�}�����Œ�����š�����^���µ�š�š���Œ�(�o�Ç���Á�]�v�P�•�X�_ 
6. Place the grass plug in the hole so the grassy part is slightly buried (plant just above the 

collar). If the roots bend over, you must dig your hole deeper. 
7. Compress the soil around the plug with your hands to remove any remaining air 

pockets. Air pockets allow mice, voles, and squirrels to access the roots and kill the plug 
from the roots up. The goal is to create a bond between the roots and the soil. 

8. Build a small berm around the plug with the extra soil to encourage water catchment, if 
possible.  

9. Collect all your tools and move on to the next site. Please keep track of all your tools! 
We need to return the black plastic tubes, so please remember to grab those. 

Maintenance 

�x Monitor growth to see how things are growing, make notes to learn from what sites are 
doing better than others.  



�x Monitor wildlife grazing. If needed, install biodegradable cages/bamboo stakes around 
plugs being grazed. 

Average Cost 

�x Around $1.10 per plug from the company we used: Aquatic and Wetland Nursery in Fort 
Lupton (female-owned business) 

Locations at Cal-Wood 

�x See Cal-Wood Fire Restoration Map book 

Additional Information 

�x Species used at Cal-Wood 
o Bluegrama (Bouteloua gracilis) 
o Canada Wildrye (Elymus canadensis) 
o Western Wheatgrass (Pascopryum smithiii) 
o Sandberg Bluegrass (Poa secunda) 

 



Shrubs Planting 
Primary Application Use: It helps reduce erosion by stabilizing hillslopes and reestablishing 
habitat and ecosystem functions. Once established, it provides food for wildlife. It also 
promotes biodiversity in wildfire-prone areas. 

Suitable Sites 

�x Tend to grow better in partial sun and areas next to water sources 
�x Bare ground along riparian zones and drainages of concerns 

Timing 

�x Spring and fall months; avoid summer if possible 

Materials Needed 

�x Sharp-shooter shovel or hori-hori tool 
�x Shrub species native to the area 
�x Work gloves 

Safety Precautions 

�x General safety in the wildfire area 
�x Basic tool safety 
�x Set boundaries so folks do not get lost 

Installation/Implementation Methods 

1. Grab a few shrub containers. 
2. Find a site within your project area that has bare ground. 
3. Dig a hole that will fit the roots and the width of the pot. Typically, it will be about 

10-12 inches deep and 8 inches wide. 
4. Remove the shrub from the container gently. Gently massage the container and 

gently pull the shrub out. Do not pull the shrub out by grabbing the vegetative top. 
5. Gently break up the roots to encourage them to grow in the right direction. This 

takes very little before you break the entire root system. 
6. Place the shrub in the hole so the vegetative part is slightly buried (plant just above 

the collar). If the roots bend over or the collar sticks above your hole, you must dig 
deeper. 

7. Compress the soil around the shrub with your hands to remove any remaining air 
pockets. Air pockets allow mice, voles, and squirrels to access the roots and kill the 
shrub from the roots up. The goal is to create a bond between the roots and the soil. 

8. Build a small berm around the plug with the extra soil to encourage a water 
catchment system.  

9. Collect all your tools and move on to the next site. Please keep track of all your 
tools! We need to return the black plastic containers, so please remember to grab 
those. 
 



Maintenance 

�x Monitor growth to see how things are growing, make notes to learn from what sites are 
doing better than others.  

�x Monitor wildlife grazing. If needed, install biodegradable cages/bamboo stakes around 
plugs being grazed. 

Average Cost 

�x Species dependent, but around $6.00 per plant from our supplier at Aquatic and 
Wetland Nursery in Fort Lupton 

Locations at Cal-Wood: Refer to the Cal-Wood Fire Restoration Map Book 

Additional Information 

�x Planted at Cal-Wood 
o Fringed Sagebrush (Artemesia frigida) 
o Chokecherry (Prunus virginiana) 
o Rocky Mountain Maple (Acer glabrum) 
o Golden Current (Ribes aureum) 
o �t�}�}���[�•���Z�}�•�����~�Z�}�•�����Á�}�}���•�]�]�• 
o Western Snowberry (Symphorcarpos occidentalis) 



Willow Planting with Slips 
Primary Application Use: Planting willows along streams helps reduce the flow of ash and debris 
into streams, reduces erosion, and stabilizes stream banks, keeping the water cleaner and 
healthier. Willows also provide shade and riparian/aquatic habitat.  

Suitable Sites 

�x Riparian areas 
�x Drainages that have water most of the year---willows need water 
�x Areas that currently already have willow populations or did pre-2013 flood 

Timing 

�x Spring, but before bud break on the willows 
 

Materials Needed 

�x Willow slips 
�x A tool to get to the water profile�v sharp-shooter shovel, hori-hori, or willow probe 
�x A 5-gallon bucket(s) 

 

Safety Precautions 

�x General safety in the wildfire area 
�x Tool safety 
�x Flash food safety while working in the creek systems 

 

Installation/Implementation Methods 

1. Harvest willows in areas where they are abundant and healthy, creating a bank of willow 
slips for transplant. 

a. Prepared slips should be greater than 1 inch in diameter and 12-18 inches long, 
cut diagonally on the bottom and cut flat on the top. 

b. Willow slips can be stored for up to two weeks in a shaded part of a pond or 
stream or in a bucket of water in the shade. 

2. Transplant slips 
a. Dig a small but straight hole into the water table. 
b. Plant deep enough so that the willow slip is in contact with water (you will see 

water in that hole). The pointed end goes in the ground�v ideally 6 inches deep. 
At least 4 inches should remain above the ground surface. 

c. Cut any split tops horizontally to create a crack-free surface. 
 

Maintenance 

�x None�v Willow slips grow really fast and really well when planted right. They can easily 
take over an area within one growing season. 



Average Cost 

�x Free�v Lower Pond has great willows to make slips out of. 
�x Cemex has allowed us to cut willow slips from their property in the past, and it is an 

awesome location to do so (easy access to willows and next to the road) 

Locations at Cal-Wood 

�x Willow slopes have been planted in a large portion of the intermittent creek. Areas have 
included Leons Corner, Columbine Pond/Culvert, Creekside Trail, between Columbine 
Pond and Tango Tree, and between Leons Corner and Creekside Trail junction. 

Additional Information 

�x I (Angie) took a training at RMNP on willow harvesting in 2019--a few pictures are there  

 

 



Seeding 
Primary Application Use: Ground cover is essential for recovery. Early seeding protects against 
raindrops and wind erosion and stabilizes exposed soils over the long term. Seeding also 
discourages weeds. 

Suitable Sites 

�x High burn severity areas with slopes under 60% 
�x Highly erodible soil areas (drainages, etc.) 
�x Riparian areas (with riparian seed) 
�x Areas with high annual/biannual weed infestations 
�x Areas that are struggling after the fire---under the drip line of a tree 

Timing 

�x Warm season species: early/late spring, early summer, or fall 
�x Cool-season species: late fall and early spring 
�x Overall, the best time to seed is in the fall, right before the ground freezes 
�x When moisture is present or expected (within 30 days) 
�x Seeding is not recommended the first year after a fire�v mulch is recommended first 

Materials Needed 

�x Example printed picture of what an 8x8 square would look like with seed on it�v this 
helps to calibrate the eyes to prevent overseeding. This square will vary based on the 
seed mix used. 

�x Bow rakes 
�x Plastic flags 
�x Grass seed 
�x Rice hulls (group/seed type dependent) 
�x Weighing scale 
�x Small paint bucket containers to put measured seeds in 
�x Painter's tape to mark a line on buckets for fill rate (once the seed is measured) 
�x Lawn leaf rakes 

Safety Precautions 

�x General safety in the wildfire area 
�x Tool safety 
�x Set boundaries so folks do not get lost 

 

Installation/Implementation Methods 

The price of seeds will only increase over time. Using this method ensures the appropriate seed 
rate is applied, allowing more areas to be covered effectively. ** 

 



1. Seed Mix Preparation 
a. Gather the seed mix(s) that will be used. Determine their pounds per acre. 
b. Prepare the 8x8 visual cue card on what the ground should look like with the 

seed scattered based on the pounds/acre. 
c. Measure out the appropriate amount of seed for 1/10th of an acre.  

i. Pounds of seed per acre divided by 10 = 1/10th of an acre 
d. Once the seed height level on the bucket has been determined, put a piece of 

�‰���]�v�š���Œ�[�• tape there. That way, you will not have to weigh out the seeds each 
time they need more.  

e. If using rice hulls, mark a second bucket with �‰���]�v�š���Œ�•�[ tape at approximately the 
same height as the seed bucket. The ratio of rice hulls to seed mix is 50/50. 

i. Combine/mix with the seed in a separate bucket.  
ii. Rice hulls are great as a visual aid for determining how much seed is 

being spread out on the ground. This prevents over- or under-seeding. 
2. Site Preparation 

a. Flag out 1/10th �}�(�����v�������Œ�����~�í�����Z���]�v���•�‹�µ���Œ�����}�Œ���ò�ò�[���Æ�ò�ò�[�•�X�� 
b. Mark out several of these�v dependent on volunteer group size�v one pre-

measured seed/rice hull bucket does 1/10th of an acre. Each team gets 1/10th of 
an acre. A team comprises several ground preppers, seeders (who divide the pre-
measured bucket among them), and bouncers.  

3. Seeding Methods 
a. Ground Preparation 

i. De-compact the ground with a bow rake about ½ inches deep. This allows 
the seed to make soil contact by removing pine needles and other debris. 
Try not to do this vigorously, or precious soil will only blow away. 

ii. If plants are already in the area and just a small patch of bare ground, 
skip this step and the bouncing step�v just spread the seed out. Ground 
prep and bouncing will only do more harm than good. 

b. Seeding 
i. Broadcast seed by a flick of the wrist. Toss with the wind.  
ii. Remind them of the visual 8x8 cue card showing what the seed will look 

like on the ground. Because of their size, they may not be able to see the 
actual seed, but the rice hulls will provide a visual aid. This visual cue card 
helps volunteers establish a consistent standard for seeding. 

iii. Remind seeders to hand stir their buckets every now and then. This mixes 
the seed back up, preventing smaller/lighter seeds from sinking to the 
bottom and becoming the old seed left at the end.  

c. Bouncing 
i. Once the seed has been broadcast, bounce leaf rakes with tines down to 

make air pockets for the seed to settle into. This allows the seed to 
contact the soil directly, increasing survival. 

4. Clean-up 
a. Collect and store all tools used 
b. Pick up plastic flagging if those areas are completed 
c. Remember, leftover seed/rice hulls must go to a bear-proof location ASAP! 



Maintenance 

�x Monitor success�v remember, seeding only has about a 30% chance it will work 

Average Cost 

�x Generally, $20 to $170 per acre, depending on the seed mix 
�x Remember, seed availability the year before determines the price. If 2020 was a bad 

drought year in the west, 2021 prices will be very high.  
�x Calwood Reveg Mix from Granite Seed, around $110/acre 
�x Calwood Riparian Mix from Granite Seed, around $155/acre 
�x Rice hulls�v 50-pound bag, around $40 

Locations at Cal-Wood: See Cal-Wood Fire Restoration Map Book 

Additional Information 

�x Fall plantings do not contain wildflowers, just grasses 
�x Sterile wheat rye was added to the Calwood Reveg mix for seeding year 2 after the fire. 

This plant grows quickly to get roots in the soil, but it is not native to CO. It is often used 
in CO post-fire management until native grass seed can be purchased/applied. 



Invasive Weed Removal 

Primary Application Use: To remove noxious and invasive weeds threatening the local 
ecosystem. Typical methods for removing weeds include chemical, biological, hand, 
mechanical, and prevention seeding. It is not recommended to manage weeds until after year 
3, to allow native plant species to compete and remove weeds naturally. 

Suitable Sites 

�x Sites with preexisting weed species 
�x Easily accessible sites 
�x Hand control�v Biannual/Annual species only�v Prickly Lettuce, Mullein, Musk Thistle 

Timing 

�x Dependent on the species, but typically when flowers have emerged and before seed 
drop. This is typically late June, most of July for Cal-�t�}�}���[�•���•�‰�����]���•�X 

Materials Needed 

�x Chemical spraying equipment if going that route 
�x Hand Control (volunteer groups) 

o Hand pruners 
o Loppers 
o 40-gallon construction-grade garbage bags 
o 5-gallon buckets (great for youth-oriented projects) 
o Work gloves 

Safety Precautions 

�x General safety in the wildfire area 
�x Basic tool safety�v emphasize carrying pruners/loppers on steep slopes 
�x Set boundaries so folks do not get lost 

Installation/Implementation Methods 

1. Introduce the plant species that need to be removed. Emphasize any safety concerns�v
prickly lettuce can be itchy on bare arms, musk thistles have thorns, and mullein often 
attracts fire ants/bees to its flowers. 

2. Demonstrate how to remove their flowering heads/or the whole plant.  
a. Typically, mullein and musk thistle plants are not removed entirely�v most of the 

plants do not have flowering parts. One musk thistle plant can fill an entire 
garbage bag, a waste of garbage bags. Keep the plant out in the field.  

b. If the ground is wet, these plants can be pulled out by their roots and just left on 
the ground (but remove the flowering parts first) 

c. Typical removal parts 
i. Prickly lettuce�v cut the entire plant, try to pull the root out to 
ii. Mullein�v cut the entire flowering stock(s) off 

1. Year 1 mullein can be pulled out by the roots and left on the 
ground 



iii. Musk thistle�v cut the purple flower heads and buds off 
1. Year 1 musk thistle can be pulled out by the roots and left on the 

ground 
3. Start the project: Divide and conquer. It usually works best if one person holds a 

garbage bag open while others cut the part off and toss it into the bag. Two cutters to 
one garbage bag holder are usually ideal. Switch up as needed. 

a. A 5-gallon bucket is easier to use for youth-oriented projects. When the bucket is 
full, dump the contents into a garbage bag and repeat. 

b. When bags are full, bring them to the nearest road and start a new bag. 
4. Clean up 

a. Throw away the garbage bags in the dumpster right away. If you leave them out 
in the field �µ�v�š�]�o���š�Z�����v���Æ�š���u�}�Œ�v�]�v�P�U���������Œ�•���}�(�š���v���š���v�����š�}���Œ�]�‰���š�Z���u�����‰���Œ�š�U�����v�����]�š�[�•������
mess to clean up. If the garbage bins are nearing full at the Lodge, just put the 
bags next to the dumpster (in an easy-to-pick-up fashion). The garbage guy 
knows how to pick them up and toss them. 

Maintenance 

�x Repeat as needed. Over time, these populations should outcompete themselves. 

Average Cost 

�x Only costs are for the garbage bags and replacement of hand pruners (they easily get 
lost out in the field, especially with youth-oriented groups) 

Locations at Cal-Wood 

�x Refer to the Cal-Wood Fire Restoration Map Book 
�x Meadows and riparian areas are a high priority to maintain their ecosystem functions 
�x Along vital infrastructure/high visual aesthetic sites�v trails, roads, campsites 

Additional Information 

�x Colorado Noxious Weed Act�v List A is required to be removed by law, List B should be 
removed if you have the resources, and List C is low on the list to take care of 



  



Hazardous Tree Removal 
Primary Application Use: Removing dead and/or damaged trees that pose a hazard to people, 
trails, roads, structures, and campsites that might be damaged from falling trees. 

Suitable Sites 

�x Areas where clientele could be located�v trails, roads, campsites, teaching locations 
�x Trees that are within falling distances of these sites�v�š�Ç�‰�]�����o�o�Ç���î�Æ�[�•���š�Z�����Z���]�P�Z�š���}�(�������š�Œ������ 

Timing 

�x Ongoing and as needed 
�x Always do an after-winter season check before the spring season begins 

Materials Needed 

�x Sawyer safety equipment�v steel-toed shoes, helmet, ear protection, radio, tourniquet 
kit, safety glasses, chaps, work gloves 

�x Chainsaw equipment�v chainsaws, mixed fuel, oil, scrench, extra chains, files to sharpen 
chains, rope, come-a-long, wedges of various sizes 

�x Chainsaw Stop the Bleed first aid kit 

Safety Precautions 

�x Only qualified sawyers should cut down hazardous trees. Caution is needed, as these 
trees are more dangerous than live or unburned trees. It is best to have a spotter for 
each tree that will be cut down. Develop a communication system between the sawyer 
and the spotter before cutting begins.  

�x If using �•�Á���u�‰���Œ�[�• to manage slash, develop a safety zone and communication plan with 
them. 

�x Always ensure someone outside the project zone has a radio on and knows your team 
will be cutting. This can be the maintenance manager or someone near a radio station in 
the lodge. 

�x General safety in the wildfire area 

Installation/Implementation Methods 

1. Access the tree's mortality/life expectancy outcome 
2. All branches should be cut from the tree. Lopping and scattering limbs can help reduce 

surface water flow and erosion, and improve soil conditions by replacing organic matter 
and nutrients. 

a. Please note that some areas will be piled/burned or hauled out due to the site's 
use. 

3. The tree trunk should lie flat on the surface of the soil. It now acts as a log erosion 
barrier 

a. Please note that logs will have to be hauled out in some areas due to the site's 
use. If access is easy, these logs will be hauled out as firewood.  

 



Maintenance 

�x Typically, a big push is done during year one after the fire and as needed. 
�x Note that years five and on will require more hazardous tree removal as trees start to 

drop/blow over/weaken due to fire effects. 

Average Cost 

�x Typically done in-house. Cost is staff time and material costs. 
�x The 100-acre removal during 2021 was part of the EWP grant with Boulder County and 

was completed by a contractor from the western slope.  

Locations at Cal-Wood 

�x About 100 acres of hazardous trees were removed during the 2021 mulching 
operations. Refer to the Cal-Wood Fire Restoration Handbook for locations. 

�x Ongoing removal of trees has occurred at Lower Haybunk Trail, Columbine Camp, 
Columbine Road, and the Main Road out to Mica Mine Camp.  

 



In-Channel Tree Falling 
Primary Application Use: Helps to maintain drainage channel stability. It can be used to treat 
steep drainage channels to reduce the risk of in-channel debris-flow bulking. It can also provide 
a great riparian habitat. In-channel tree felling involves felling trees upstream so that their tops 
or large trunk portions are within the channel. They are felled at a diagonal along the channel, 
and the reaches are staggered from side to side along the stream. These trees will then trap 
floatable debris and help slow down sediment movement. Large woody material dissipates the 
�•�š�Œ�����u�[�•�����v���Œ�P�Ç�U��serves as a dam to stabilize pre-fire bed material, and traps/stores post-fire 
sediment in the short term while providing long-term channel stability. 

Suitable Sites 

�x Areas of high-burn severity where woody material has been consumed 
�x Channels/drainages where energy dissipation is necessary 
�x Channels/drainages with high values at risk�v road crossings, sensitive aquatic species 
�x Channels/drainages with unstable bedload and high sediment-loading potential 

Timing 

�x Anytime except during monsoon season�v the danger of flash flooding and water levels 
are typically greater this time of year, and unsafe to operate chainsaws  

Materials Needed 

�x Sawyer safety equipment�v steel-toed shoes, helmet, ear protection, radio, tourniquet 
kit, safety glasses, chaps, work gloves 

�x Chainsaw equipment�v chainsaws, mixed fuel, oil, scrench, extra chains, files to sharpen 
chains, rope, come-a-long, wedges of various sizes 

�x Chainsaw Stop the Bleed first aid kit 

Safety Precautions 

�x Only qualified sawyers should cut down hazardous trees. Caution is needed, as these 
trees are more dangerous than live or unburned trees. It is best to have a spotter for 
each tree that will be taken down. Develop a communication system between the 
sawyer and the spotter before cutting begins.  

�x Always ensure someone outside the project zone has a radio on and knows your team 
will be cutting. This can be the maintenance manager or someone near a radio station in 
the lodge. 

�x General safety in the wildfire area 
�x Flash flood safety while working in the creeks and drainages 
�x Unstable footing working in and around streams 
�x Muscle and back strain from chainsaw operations. 

Installation/Implementation Methods 

1. For perennial streams 
a. Leave felled trees in 1 piece with the top attached 



b. Space 2 trees per 50-100 feet of channel, with 1 tree on each side of the channel 
c. To improve stability: fell two trees from each side of the channel on top of each 

other 
d. Fell trees so that the top quarter to half of the tree is within the high-water level 

of the channel 
2. For seasonal channels 

a. �&���o�o���š�Z�����‰�Œ�]�u���Œ�Ç���š�Œ�����������Œ�}�•�•���š�Z�������Z���v�v���o���š�}���^�‰�o�µ�P�_���š�Z�������Z���v�v���o 
b. Buck the primary tree so the log touches the channel bottom 
c. Fell secondary trees to support the primary tree 
d. Use trees large enough to hold the expected runoff and debris load 

Maintenance 

�x Monitor effectiveness�v what is/not working 
�x Identify if trees had moved and if sediment was trapped properly 
�x Identify/fix and outback erosion cutting 

Average Cost 

�x Mostly in-housework�v staff hours and project materials 
�x Contractor cost is typically $3500---$4000 per mile, based on 100 trees felled per mile of 

channel.  

Locations at Cal-Wood 

�x Projects will begin in 2023 on Water Drop/Upper Creekside Drainage 

Additional Information 

�x Boulder County Fire Management is interested in cutting a large portion of these trees 
for their Class B Sawyer Renewal Certificates  

 



Aerial Mulching 
Primary Application Use: Mulching provides immediate ground cover and protects the soil from 
erosion and nutrient capital loss. It can also absorb rainfall, reducing downstream peak flows. 
Mulch helps to secure seeds that are either stored in the soil or applied by maintaining a 
moisture and temperature regime for seed germination and growth. 

Suitable Sites 

�x Moderate to high burn severity areas 
�x Areas inaccessible by ground 
�x Soils with high erodibility factor and/or reduced infiltration capability  
�x Slopes between 25-50% 
�x Sub-watersheds with high values at risk below the treatment area 
�x Areas with some surface roughness to hold mulch 

Timing 

�x Before the monsoon season 
�x During the non-wind season, cooler temperatures are preferred (can fly longer) 

Materials Needed 

�x Hazardous trees need to be cut down on-site and staged at the main helicopter area 
�x Contractor-based project�v heavy forestry equipment, helicopters, fueling station, hand 

faller crew, tub grinder, heavy construction equipment 

Safety Precautions 

�x General safety in wildfire areas 
�x Safety around helicopters and the equipment used with them (nets, grapples) 
�x Safety around large heavy machinery (forestry machinery has a lot of blind spots) 
�x Safety while at the helicopter site�v helmets and orange vests, eye protection from 

blowing woodchips and debris 

Installation/Implementation Methods 

1. Dead/hazardous trees were cut with hot saws, feller bunchers, and chainsaws. Then, the 
trees were stacked neatly for a helicopter to pick them up. 

2. The helicopter grabs the trees off the ground with either a grapple hook or a choker 
chain. It then flies to the landing and drops them on a large log pile that will later be 
mulched. 

3. The harvester grabs the trees off the log pile and loads them into the tub grinder to be 
mulched. 

4. The trees are then turned into mulch as they come out of the tub grinder. Shreds are 2-9 
inches long. Cal-Wood required 5 tons of mulch per acre to achieve 70% ground cover. 

5. The front-end load would pick up one scoop of the mulch and drop it into a net. Each 
scoop weighed between 1500 and 2000 pounds.  



6. The helicopter would drop off an empty net and take a full one. The ground team had to 
hurry and fill the empty net before the helicopter came back. It was about a 2-minute 
rotation. 

7. The helicopter would fly off and drop the mulch on the forest floor. The goal was 2-�ï�_��
thick with 70% ground cover. Sometimes the net would fall off the helicopter, and they 
would have to ask the other helicopter with a grapple hook to pick it up. About 40 acres 
were mulched per day. 

8. Two interns collected data to see if the mulch was properly applied to meet the project 
goals. If the mulch was too thin, a big orange disc was laid out. The helicopter could see 
this from the air and knew that more mulch had to be applied to that area. 82,560 data 
points were collected across all mulching projects. 

9. Refuel, break time, repeat. Each helicopter had to refuel 1x per hour. Each refuel was 
120 gallons per helicopter.  

a. One helicopter always flew trees to the log mulching pile while the other flew 
the mulch nets. All of this was done simultaneously in a very tight area.  

Maintenance 

�x �D�}�v�]�š�}�Œ�����v�����Œ�����}�Œ�����Á�Z���š���Á�}�Œ�l���������v�������]���v�[�š���Á�}�Œ�l 
�x Two interns would monitor the plots for several years to see if the mulch did its 

job/moved on the landscape 

Average Cost 

�x $600k for Cal-�t�}�}���[�•���‰�}�Œ�š�]�}�v���~�š�Z�]�•���]�v���o�µ�����•���š�Z�����u�µ�o���Z�]�v�P�����v�����š�Z�����Z���Ì���Œ���}�µ�•���š�Œ������
removal process) 

Locations at Cal-Wood: Refer to the Cal-Wood Fire Restoration Map Book 

 



Pine Beetle Pheromones 
Primary Application Use: To protect high-value trees from mountain pine beetle (MBP) attacks, 
in which the wildfire zone may draw them in. The use of pheromone packets containing 
verbenone may disrupt the attraction of incoming beetles and reduce attacks on pine trees. The 
packets slowly release chemicals that mimic natural beetle excretions, allowing foresters to 
deter live beetles from approaching healthy trees.  

Suitable Sites 

�x Areas with highly valuable trees�v high-value trees consist of aesthetic appeal, old-
growth trees, unique trees, shade trees, etc.  

Timing 

�x Before the fall pine beetle flushes. We installed them September 8-10, 2021.  

Materials Needed 

�x Pine beetle pheromone packets 
�x GPS that can mark waypoints 
�x T55 stapler and staples 

Safety Precautions 

�x General safety in the wildfire area 
�x Safety gloves�v you are working with a chemical packet 
�x General safety around trees that have been impacted by wildfire 
�x Travel with the packets stored outside of your vehicle (it is a chemical) 

Installation/Implementation Methods 

1. Choose high-value trees/areas you want to protect from MBP attacks. 
a. These trees should be in the burned and unburned areas. MBP does not 

distinguish between the two sites.  
2. Staple the packet to the tree�v use lots of T55 staples! These packets can be easily 

ripped off trees by the wind. The more staples, the better. Roofing nails worked best in 
2024 

a. Install 2 per tree with DBHs greater than 24 inches 
i. at least 3 feet away from each other 

b. Install on the north side of the tree as high as you can reach 
c. 1 packet can typically protect a 30-foot area around itself 

3. GPS waypoint that tree so you remember where they were installed 
4. Move on to the next tree/site 

Maintenance 

�x Re-staple ones that have blown off trees 
�x Monitor MPB infestations�v install more if necessary 

o Consider replacing every fall if MPB monitoring suggests it 



�x Throw away old ones that seem not to be working and replace them with new packets�v
they tend to run out of their chemicals for around 70-100 days.  

Average Cost 

�x $8.50 per packet from Forestry Distributing/Horizons Inc. (A Longmont-based company) 

Locations at Cal-Wood: Refer to Cal-Wood Fire Restoration Map Book 

Additional Information 

�x 250 packets were installed in 2021 for a price of around $2,200 
�x 150 packets were installed in 2024 for a price of $1400 
�x Packets need to be stored frozen until use 



 



Seed Balls 
Primary Application Use: Provide students with an easy, instructor-led activity to participate in 
fire restoration. Seed balls protect seeds from some animals and can provide nutritious soil to 
help them germinate. 

Suitable Sites 

�x Anywhere that is not in a research plot site 
�x Bare ground with full to partial sun 
�x Solitude Camp is a great place to make seed balls�v students can throw them over the 

hill, east of Solitude Hut, or anywhere along the east side of Solitude Road. 

Timing 

�x Anytime, but preferably not in summer due to the low seed survival rate 

Materials Needed (makes 30-40 balls) 

�x 5 cups of dry powdered red clay (Terra Cotta clay) 
�x 3 cups of dry gardening soil or organic compost 
�x ½ cup of native wildflower seeds (we use the Pheasant Forever CO Statewide Mix) 
�x 1-2 cups of water 
�x Buckets/bowls for mixing seed ball ingredients 
�x Plastic bags with directions stapled on the bag (if they are taking them home) 
�x Paper towels, hand soap, hand wipes 
�x Native wildflower guides and/or seed ball flower mix visuals 

Safety Precautions 

�x General safety in the wildfire area 

Installation/Implementation Methods 

1. Place dry terra cotta clay in a mixing bowl/bucket. 
2. Mis in dry soil or compost/ 
3. Add pollinator seed mix. 
4. Blend everything together with your hands 
5. Slowly add water to the mixture while stirring. Add enough water for the mixture to 

stick/bind together (play-dough consistency). 
6. Take a pinch of the finished mixture and roll (in the palm of your hand) into round balls 

about the size of a large marble but smaller than a golf ball. 
7. Plant your seed balls. You can throw them out on the soil.  

a. If you plan on not using your seed balls right away, allow them to dry for at least 
24 hours. 

b. After they dry, store them in a cool, dark place (freezer) until you are ready to 
plant them.  

c. Attached directions if needed:  
i. Plant your pollinator seed balls in a location that contains bare ground, 

will not be mowed, and has full to partial sun. Pollinator balls can be 



planted by tossing (throwing) �š�Z���u���}�v���š�}�‰���}�(���š�Z�����•�}�]�o�X���/�(���Ç�}�µ�����}�v�[�š���]�v�š���v����
to plant your seed balls immediately after making them, allow them to 
dry for at least 24 hours. Once they are dry, you can store them in a cool, 
dark place (e.g., a freezer) until you are ready to plant them. Pollinator 
balls can be planted in the spring, late fall, or winter. 

8. Clean up supplies and put them away till next time. 

Maintenance 

�x None�v these are meant to be tossed out into the field and walked away 

Average Cost 

�x $28/acre for the Pheasant Forever Pollinator Mix 
�x Around $20 for clay and soil 
�x The kitchen usually has plastic bags around if students bring them home 

Locations at Cal-Wood 

�x Unknown�v instructor-led. It is safe to assume that quite a few were tossed in the woods 
around Solitude Camp and around the picnic tables where they were made. 

Additional Information 

�x CO PF Statewide Pollinator Forb Only Mix 

Yarrow (Achillea millefolium), Cicer Milkvetch (Astragalus cicer), Rocky Mountain 
Beeplant (Cleome serrulate), White Prairie Clover (Dalea candida), Purple Prairie Clover 
(Dalea purpurea), Maximillian Sunflower (Helianthus maximiliani), Blue Flax (Linum 
perenne), Alfalfa (VNS) (Medicago spp), Yellow Sweetclover (Meliotus officinalis), Lacy 
Phacelia (Phacelia tanacetifolia), Prairie Coneflower (Ratibida columnifera), Black-eyed 
Susan (Rudbeckia hirta), Small burnet (Sanguisorba minor) 



Seed Collection/Redistribution 

*Refer to the Native Seed Collection Lesson Plan for more information* 

Primary Application Use: Collect and reuse native seed sources already on location. This will 
help increase native biodiversity. Local ecotypes are more successful/robust in restoration 
practices. Native seeds have evolved and express their genetic traits in response to local 
climate, soils, and other environmental conditions. Many native seeds have limited market 
availability. Collecting and storing seeds on-site can significantly reduce seeding costs.  

Suitable Sites 

�x Avoid areas that have cheatgrass. Do not bother collecting in these areas. 
�x Never collect seed in high weed pressure areas, especially thistles. 

o Never collect seed from invasive plants�v mullein, prickly lettuce, musk and 
Canadian thistle, toadflax, bindweed 

�x Collect from healthy sites, healthy plant populations, and healthy plants 

Timing 

�x Collection: Depends on what species are ready. This involves checking seeds to see what 
is ready before the project date. 

�x Drying: Start this process right after collection 
�x Cleaning: Late fall/early winter. Typically, 4 months after collection. 
�x Planting: ONLY in the fall. Most seeds in Colorado require cold treatment before they 

germinate. Plant seeds in the fall so Mother Nature can handle the cold treatment. Once 
the seed has been cleaned, you can store it for a period of time. If the timing isn't right 
to use the seed, store it for later. 

Materials Needed 

�x Collection 
o Wildflower guides 
o Adult and youth seed-collecting bags 
o Cal-Wood Seed Collecting Visual Guide  
o Seed collection samples for what is being collected that day 

�ƒ Attach duct tape to your hand on windy days 
o Hand pruners and/or small scissors if needed 

�x Drying 
o Cardboard boxes like the ones you get at plant stores�v shallow sides but wide 

bottom                  AND/OR 
o Brown paper bags 
o Sheet pans 

�x Cleaning: 
o Sieves of various sizes 
o Containers/bowls of various sizes 
o Sticky easel paper 
o 1-gallon zip locks 



o If you clean bee balm or other high-dusty/smelly plants, you will need face masks 
�x Planting: Refer to the � Ŝeeding�_���•�����š�]�}�v���}�(���š�Z�]�•���P�µ�]���� 

Safety Precautions 

�x General safety in the wildfire area 
�x Weather/lightning/sun 
�x Sharp plants, cactus locations 
�x Insects and snakes 

Installation/Implementation Methods 

Collection 

1. Pre-project day 
a. Determine what species are being selected for harvest 
b. Identify collection sites 
c. Determine seed ripeness and viability 
d. Instructor knowledge�v know your species, know your weeds, know the 

undesirable look-a-likes 
2. Demonstrating how to collect plant parts and what species to collect 

a. When collecting plant parts, collect by specific species. Do not mix species until 
you are ready to mix the final seed product to return to the field.  

�x Orange bags collect this species, blue bags collect this species, and yellow 
bags collect this species. Make a note of the species each color bag 
represents immediately.  

�x Only focus on 1-2 plant species when working with youth 
b. Collect 20% of the seed parts from 1 plant. Leave 80% of the plant. 

i. It is safe to assume that the plant has already dropped seed in the area, 
so it is okay to over-harvest if needed. 

ii. Essentially, what is easily removed goes in the bag, the rest stays with the 
plant. 

c. What to collect 
i. Show example plant parts of what is to be collected and what the plant 

looks like out in the field. Pass around samples so volunteers can examine 
leaf shape, color, texture, size, and defining characteristics.  

ii. Show what not to collect�v weeds and look-alike plants 
1. Do not pick from plants with ailments like cobwebs, rust, fungus, 

or bug holes. 
iii. When in doubt, leave it out 

d. How to collect 
i. Pull, snip, pluck, and strip methods 
ii. It is important to note that each species differs; find what works best for 

you. 
e. Where to collect 

i. Set clear project boundaries. Colorful bags help to keep an eye on people. 
ii. Set boundaries on where not to collect (weed-infested areas) 



f. Quality control�v let volunteers know you will check their bags twice to make 
sure they are collecting the right species/parts 

i. Check twice in the first half hour. After the two checks, they can roam the 
project area. They will need to stay close until the two checks are 
approved. 

ii. Grab a handful, check, stir, grab another handful, check�v gently make 
any correction critiques. Share the experience of holding and viewing the 
seed with the volunteer.  

iii. If they are still not collecting correctly at the second check, do not make a 
big deal about it. Just let leaders know �]�š�[�•�������^�������_�������P���•�}���]�š�������v��������
labeled accordingly later. 

3. Collection time! The general time frame is 1-2 hours for collecting 
a. Quality control check for each person at least twice before they can roam the 

project area 
b. Extra adults can roam ahead to look for hot spots/good patches for collecting 
c. Teachable moments and water breaks 

4. Gather bags  
a. Do not mix bags, even if �š�Z���Ç�[�Œ�� the same species 
b. Close each bag up and tie close with the shoulder strap 
c. �^���š���^�������_�������P�•�����•�]���������v�����o�������o���š�Z���u�����•���•�} 
d. Explain what will happen to the seed they collected�v drying, cleaning, wildfire 

area seeding restoration 

Drying 

1. Seed parts should be dried by species. 
2. Cardboard box method 

a. Label each box with the name/date/location of the seed that were collected 
b. Store in a cool, mouse-free, dry location that is out of the way from getting 

bumped around. An office space would be fine for this. 
3. Brown paper bag method 

a. Lay seed parts on sheet pans for 3-4 days to dry 
b. Store in brown paper bags�v you may need to leave the bag open for a couple of 

days for extra drying time 
c. Place paper bags in a rodent-proof container and store in a dry, cool location 
d. Label bag with name/date/location seed parts were collected 



Cleaning 

1. Set up tables before volunteers arrive 
a. Each table should be 1 type of seed. That way, the seed does not get mixed up. 

For example, bee balm is at table 1, sunflower is at table 2, sulfur flower at table 
3, and so on. 

b. Place easel paper at each chair�v sticky easel paper prevents the paper from 
moving and creating any spill incidents of valuable seed 

c. c. Spread bowls/containers around the table. Designate one for plant debris and 
one for seed. 

d. Spread out sieves around the table (if needed) 
2. Explain how to separate plant parts from the seed for each plant you are working with 

a. The seed does not have to be perfectly clean from plant parts. Fluff is okay. 
b. Stems, leaves, sepals, and other non-seed structures are removed 
c. Demonstrate the best methods for the species you are working with. 

i. Sunflower is best by tapping the flower head on paper, and the seeds will 
fall out 

ii. Bee balm is best by crushing flower heads through a sieve and by shaking 
the sieve 

iii. Mountain muhly grass is best by stripping the stem by running your 
fingers along the plant with slight force 

3. Getting to work 
a. This is a great sit-down, chill activity. Great conversations usually happen at your 

table. 
4. Clean up 

a. Plant debris bowl contents can be tossed outside 
b. Place clean seed in 1-gallon Ziplock bags; label by date/species/harvest location 

�W�o���v�š�]�v�P�W���&�}�o�o�}�Á���š�Z�����^�^�������]�v�P�_���•�����š�]�}�v���}�(���š�Z�]�•�����}���µ�u���v�š�X 

�x You can mix the collected seed mix with the purchased seed mix. This often works best 
at increasing the diversity of plant species.  

�x Only mix the collected seed in the buckets with the purchased seed mix. Do not mix 
collected seed in the bulk purchase bag. Keep the two separate. 



Maintenance 

�x Monitor to make sure the collected seeds stay mouse-proof and not moldy. 

Average Cost 

�x Most of the cleaning materials can be purchased at thrift stores at a reduced price.  
�x The rough cost to make 30 bags is around $200 plus the time for sewing. 

Great plants to collect from at Cal-Wood: 

o Flowers 
�ƒ Blanket flower 
�ƒ False hairy golden aster 
�ƒ Gumweed 
�ƒ Sulfur flower 
�ƒ Rough sunflower 
�ƒ Bee balm 

o Sages�v note that these seeds are not ready until the December time frame 
�ƒ Fringe 
�ƒ Silver 
�ƒ Prairie 

o Shrubs 
�ƒ �t�}�}���[�•���Œ�}�•�� 
�ƒ Choke cherry 
�ƒ Wild plum 
�ƒ Snowberry 

o Grasses 
�ƒ Mountain muley 
�ƒ Squirrel trail bottlebrush 
�ƒ Needle and thread grass (typically ready in July) 
�ƒ Prairie junegrass (typically ready in early July) 
�ƒ Blue gramma 
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�ñ�X �/�(�����À���]�o�����o���U���•�����©���Œ�����Œ���v���Z���•���}�v���Á�}�}�����v���•�š�Œ���Á���š�}���Z�}�o�����š�Z���u���]�v���‰�o�������X 

�Ž�Ž�d�Z�����P�}���o���]�•���š�}�����}�À���Œ�����]�•�š�µ�Œ�����������Œ�����•���Á�]�š�Z���ñ�ì�9�r�ò�ì�9�����}�À���Œ�����•�������š���Œ�u�]�v���������Ç���š�}�‰�r���}�Á�v��
�À�]�•�µ���o���]�v�•�‰�����Ÿ�}�v�X�����‰�‰�o�Ç�]�v�P�������•�����©���Œ�]�v�P���}�(���v���Ÿ�À�����•�o���•�Z���~���}�Á�v���������Œ���v���Z���•�•���•�Z�}�µ�o�������Œ�]�v�P��
�P�Œ�}�µ�v�������}�À���Œ���µ�‰���š�}���ó�ì�9�X 

�ò�X Cleaning up staging areas of scattered wood mulch to add to the work areas is both 
economically and environmentally beneficial. 
 

�D���]�v�š���v���v���� 

�x �D�}�v�]�š�}�Œ���(�}�Œ�����v�Ç�����Œ���]�v���P�����]�•�•�µ���•�U�����µ�š�������•�]�����o�o�Ç�U���š�Z�]�•���u���š�Z�}�����]�•���u���]�v�š���v���v�����r�(�Œ���� 
 

���À���Œ���P�������}�•�š 

�x �¨�í�ô���‰���Œ�������o���v�]�š�–�•�����Æ�‰���v�•�]�À�������µ�š�������À���Œ�Ç�����+�����Ÿ�À�����‰�Œ�}���µ���š 
�x �î�ô�ì�������o���•���‰���Œ�������Œ�� 

 
�>�}�����Ÿ�}�v�•�����š�������o�r�t�}�}�� 

�x �•�µ�v�]�����}�Á�o�����Œ���]�v���P�����•�š�Œ���Á���Á���©�o�������Œ���� 
�x �Z�}���l�l�u�������}�Á���}�µ�š���Œ�}�‰���}�v���š�Z�����v�}�Œ�š�Z���•�]�������}�(���š�Z�����Œ�}�������i�µ�•�š�������o�}�Á�����o�µ�����]�Œ�������Œ���]�v���P�� 

 

 

 

 

 



Digger Bee Signs 
Primary Application Use: Signs were installed to protect digger bee nesting sites. They exist in 
Boulder County on south-facing vertical banks, and their population is very isolated. We have 
two sites in the burn footprint with digger bee nesting, the only places we know of on the Cal-
Wood property. Signs were installed to educate the clientele and to protect the nesting areas 
from harm.  

Suitable Sites 

�x Head cuts, streambanks, roadsides, and other erosional habitats 
�x Pollinator plants nearby are a bonus 
�x Shallow water source nearby for mixing mud for borrows 
�x 30% of bees in Boulder County nest in wood cavities created by other species. Coarse, 

wood debris sites in particular. This includes snags and logs. 
�x 70% of bees in Boulder County are ground-nesting bees. They prefer well-drained sandy 

soil.  

Timing: Signs will be left up year-round 

Materials Needed 

�x Signpost stakes 
�x Fence post driver 
�x Bolts, washers, and nuts 
�x Signs ordered from Smartsign.com 
�x Tools for the bolts and nuts for installation 

Locations at Cal-Wood 

�x Leon's corner south-facing bank - from the top of the turn, where it starts to go 
downhill, to the bottom of the turn, where there is a low water crossing. 

�x Sinkhole south of the Zuni bowl on the east-facing slope. 



Dead Tree Mushroom Inoculation Project 
Primary Application Use: We wanted to test whether inoculating dead trees with mushroom 
mycelium would accelerate decay. Zach, Boulder Mushroom, grew a native strain of rotting log 
mycelium for this project. We saw the mycelium spreading throughout the trees within a 
month post-installation. It will be exciting to see the results �t only time will tell! 

Suitable Sites 

�x Sites where hazardous trees will not be removed 
�x We are still learning the answer to this question 

Timing 

�x The preferred time frame is mid-June to benefit from monsoon rains. 

Materials Needed 

�x Mushroom mycelium sawdust inoculation bags (Boulder Mushroom) 
o Needs at least a 3-week lead time to grow the mycelium 

�x Scissors 
�x Chainsaw equipment 
�x Helmets, eye protection, ear protection 
�x Tree marking paint for marking wedge locations 

Safety Precautions 

�x This project is demanding on the hands. Gloves are bulky but may be needed if doing 
this for a prolonged period 

�x Safety precautions while in a burn area 
�x Compromised trees with added weaknesses of wedges, trees may fall randomly 

Installation/Implementation Methods 

1. Cut wedges into trees just big enough to be able to fill with sawdust. Keep the edge high 
so the sawdust does not fall out of the sides. 

a. They tried to have equal Douglas fir and Ponderosa pine trees at each site. There 
was more Ponderosa pine at the Berry Ridge site by default. 

b. Tried to have equal standing versus down trees wedges at each site 
c. Four wedges were cut on each tree. Downed trees were wedged into thicker 

sections on the top side. Standing trees were wedged on the north, south, east, 
and west sides of the tree 

2. Mark each wedge with tree-marking paint so locations can be found later. Do not mark 
in or near the wedge to prevent tissue contamination.  

3. Pack the sawdust material into the wedges 
a. Cup one hand below the wedge to catch any material that may fall out and 

reuse. Any sawdust that lands on the ground at the tree's base will find its way 
into the tree over time.  

b. Use a stick to stuff the sawdust material into the wedge. 
c. Pack it full and use the stick to really push it into the wedge for wood contact. 



Maintenance 

�x Monitor to see if the mushroom mycelium is growing 
�x Noticed Pleasing Fungus Beetle moved right in to start eating the sawdust material. 

Many were mating during the process. 
�x Saw lots of pupae, maybe from the Pleasing Fungus Beetle, in the notches about a 

month later. 

Average Cost 

�x $30 a bag 
�x Each bag is around 4 trees or 16 to 18 wedges 

o Berry Ridge: 9 bags to stuff 148 wedges in 37 trees 
o Solitude Gully: 11 bags to stuff 176 wedges in roughly 44 trees 

�x Ordered 20 bags for this project for $600 

Locations at Cal-Wood 

�x Where the fire started in the gulch at the east side of Solitude Camp, below the hut 
o Stayed uphill from the lower aspen gully 
o Did not go uphill from the bottom of the drainage bowl, where mountain lion 

caches used to be located 
o When about 80 yards uphill to the south and north of the drainage 

�x Berry Ridge Road area 
o Used trees in the lower section of the road on the west side 
o Did not go past the west side gully, but did a few trees in the gully 
o Did not go uphill of the rock outcrops on the north side 
o Did not go south of the ridgeline that drops down to Mica Mine Road 

 

 

 



Tree Growth and Regeneration Surveys 
Primary Application Use: To study the survival rate of planted trees and natural regeneration 
rates. This data can then be analyzed to see if further tree plantings are needed, which species 
have higher survival rates, and which environments support higher survival rates. This will also 
allow us to identify which sites have low tree-planting survival rates, so we do not waste 
physical and financial resources by planting more trees in these areas. We can also study what 
naturally grows in certain areas and which species are rebounding from post-fire.   

Suitable Sites 

�x Anywhere in the burn footprint where initial data has not been collected  

Timing 

�x Riparian areas need to be completed before the weeds are overgrown�v by July at the 
latest 

�x Other areas without a lot of weed pressure can be done in spring, summer, or fall 

Materials Needed 

�x Clipboards and pens (in tools trailer) 
�x Datasheets 
�x Past planting maps to see where planting sites happened  

o There should be some in the clipboards already, but have extra on hand for 
educational purposes 

�x Cal-Wood map to draw/record where the collection took place 

Safety Precautions 

�x Safety in the burn footprint talk 
�x Staying hydrated and sun protection 

Installation/Implementation Methods 

1. Start with an educational lesson. Great topics to discuss are: 
a. Brief overview of the Calwood Fire 
b. Brief overview of planting operations and methods used 
c. Tree ID: Douglas fir, Ponderosa pine, Blue Spruce, Lodgepole, Limber pine, and 

Aspen. They must know how to identify these species when tallying what is 
growing. Remember to ask for help if needed. There is also an �^�}�š�Z���Œ�_�����}�o�µ�u�v��
because you will come across unknown species here and there. 

d. How to identify a tree that was planted versus natural regeneration. 
i.  Planted trees are typically 1-2 feet tall and are planted on the north side 

of trees/nursery objects. They look like they started out in a nursery. 
ii. Natural regeneration trees are typically out in the open with no random 

growing site reason and are under 10-12 inches tall. They are typically 4-8 
inches tall right now, if not even smaller.  



e. �t�Z���š���š�}���Œ�����}�Œ�����]�v���š�Z�����^�}�š�Z���Œ���v�}�š���•�_���•�����š�]�}�v�X���/��usually have them record any cool 
things they find, weeds they found for future eradication efforts, flower species 
found, etc.  

2. Have the students form a group of three. One student will be the recorder in the middle, 
and then, a person on each side of the recorder will count. They can switch out 
throughout the project. 

3. This is the trickiest part �t have each group of three stand in a straight line with the other 
group of three so that no areas are missed (see pictures below). When one part of the 
line gets ahead, have them stop and wait for the rest of the line to catch up before 
proceeding. I like introducing this activity, which is like a grid search-and-rescue 
operation line.  

4. The counters will shout out -2 aspen regen, 1 Ponderosa pine planted, and so on as they 
come across them while walking in a line. The recorder will tally them in the appropriate 
box on the data sheet.  Remind the recorder to make small tallies. You can always have 
them start a new date sheet if they run out of space. 

5. At the end of the program, I like to have the students analyze their data under the 
�^�}�š�Z���Œ���v�}�š���•�_���•�����š�]�}�v�X���,���À�����š�Z���u���Œ�����}�Œ�����Á�Z���š���š�Z���Ç���•���Á�����v�����Z�}�Á���š�Z���Ç���Á�}�µ�o�������v���o�Ç�Ì����
�š�Z�]�•�������š���X���/�š�[�•�������P�Œ�����š���Á���Ç���š�}���Á�Œ���‰���µ�‰���š�Z�����‰�Œ�}�P�Œ���u�X�� 

6. Collect all materials and data sheets. The data sheets are stored in a designated folder 
until it can be analyzed in the winter months.  

Maintenance 

�x Analyzing data and comparing it with planting maps  
�x Inputting data collected into the computer and creating survey comparison maps 

Average Cost 

�x Just the cost of data sheets and map location being printed out 

Locations at Cal-Wood �t more events planned for 2025! 

�x Columbine Camp Road- the entire top section on both sides, not the hill going up. See 
the map associated with the data sheets. 



    

                  Planted Ponderosa pine                                  Natural Regeneration Douglas fir 

 

 

 

 



One Rock Dam (ORDs) 
Primary Application Use: A low-grade control structure built with a single rock layer on the 
channel bed. ORDs stabilize the channel bed by slowing water flow, increasing roughness, 
recruiting vegetation, capturing sediment, and gradually raising the bed level. ORDs are 
also passive water harvesting structures. A single layer of rock serves as an effective rock 
mulch, increasing soil moisture, infiltration, and plant growth. Bill Zeedyk developed the 
original concept. 

The overall goal is to: 
�x Protect and expand natural moisture-storing areas  
�x Stabilize active erosion to prevent further incision  
�x Restore dispersed flow and increase infiltration 
�x Cultivate regenerative plant communities 
�x Retain and build soil/gravel bars 
�x Create site-specific solutions using natural forms and processes 

 
Suitable Sites 

�x Areas where the water table can be raised 
�x Areas within the creek bed with incising, erosion, and gully issues where sediment needs 

to be collected to fix the area 
�x Good moose gathering areas �t moose will congregate at pooled water areas 

Timing 

�x Any time of the year is fine, but early summer is best during spring run-off 
�x If building in late summer or fall, keep in mind higher levels of water flow during run-off 

Materials Needed 

�x Canvas rock bags and/or 5-gallon buckets 
�x Rock slings 
�x Rock bars 
�x Pick mattocks 
�x Mini picks 
�x Sharp-shooter shovels 
�x Mini sledges 
�x Gloves 
�x Safety glasses 
�x Rip-rap rock of various sizes 

Safety Precautions 

�x Lift correctly �t use legs, not back 
�x Watch footing while carrying large rocks 
�x ���}�v�[�š���š�Œ�Ç�������Œ�}���l���š�}�}���u�µ���Z���š�}���Z���v���o�� 
�x Use rock slings for larger rocks 
�x When multiple people use a rock sling, one person should call for when to lift and move 



�x Warn others before rolling a rock down a slope 
�x Take care moving large rocks with rock bars 
�x When hitting a rock with a sledgehammer or another rock, wear eye protection; warn 

others nearby. 
�x Handling rock becomes riskier in wet conditions 
�x Uneven terrain, slopes, and wet, slippery surfaces 
�x Heavy machinery may be working in the area, moving rock to different locations 

Installation/Implementation Methods 

1. Build from the bottom up (start at the down valley end) 
2. �d�Z�����(�}�}�š���Œ���~���l�����Z�•�‰�o���•�Z�����‰�Œ�}�v�[�•�����v����the first row of rock are the most critical; take your 

time with them. Ensure your crew understands the footer's purpose. 
3. Use large flat rocks for the footer; lay them in a shallow trench so the tops are flush with 

the soil surface. If possible, they should extend at least 8-10 inches beyond the row of 
rocks they overlap. 

4. Lay out the footer rocks before digging the trench where they will sit. Dig the trench to 
fit the rocks. Avoid digging more than necessary for the rocks you will use. 

5. Use your largest rock in the first row of the ORD, overlapping a few inches of the footer. 
6. Take the time to find and match rocks to keep them close-fitting. Try out different 

orientations. 
7. Test the strength of the first row by tugging on individual rocks from downstream. Will 

they withstand fast-flowing water? 
8. Continue building rows behind the first. Rock size should decrease as you work back 

from the first row. 
9. The rock should be relatively level across the structure; no big rocks sticking up. 
10. �d�Z�����•�š�Œ�µ���š�µ�Œ�����•�Z�}�µ�o�����Z���À���������•�o�]�P�Z�š�����µ�Œ�À���š�µ�Œ�����~�����Z�•�u�]�o���[�•�������Œ�}�•�•���]�š�•���Á�]���š�Z to focus water 

more in the center and off the sides. 
11. Extend the �Œ�}���l���(���Œ�����v�}�µ�P�Z���}�v���š�Z�����•�]�����•���•�}���Á���š���Œ�������v�[�š���P���š�����Œ�}�µ�v�����š�Z�����•�š�Œ�µ���š�µ�Œ���X 
12. Periodically view your structure while standing downstream to ensure proper size, 

orientation, curvature, and uniform rock height. 
 

Maintenance 

�x Rocks will have to be added each year as sediment behind the rocks build 
�x Monitor creek edges for blowout or erosion issues 
�x Sites built at low water levels need to have more rock added at high-level marks 
�x Plant willow whips and other riparian species around the structures 

Average Cost 

�x Roughly $800-$1000 per truckload of rip-rap rock from Pioneer with delivery. One load 
of rock will last for many projects.  

Locations at Cal-Wood 

�x �>���}�v�[�•�����}�Œ�v���Œ 
�x Moose Hollow 
�x Tango area 
�x Above the Zuni bowl, on the north side of the road 



 

 

 



 

 

 



Rock Rundown and Rock Mulch 
Primary Application Use: A head cut control structure where the face of the head cut has been 
laid back to a stable angle of repose (minimum of a 3:1 slope), then covered with a single layer 
of rock mulch. The mulch slows runoff, increases soil moisture, recruits vegetation, and 
ultimately prevents the headcut from migrating farther up the slope. Rock mulch rundowns are 
used only on low-energy head cuts, such as those found in upland rills and gullies with small 
catchment areas, where sheet flow collects and enters a channel. The original concept is by 
Craig Sponholtz.  

Head cuts migrate upstream. Water pouring over the lip of the head cuts into the soil, eroding 
it and exposing the roots of vegetation that keep the soil intact. The roots dry out, the plants 
die, and the undermined soil falls in. The head cut advances, and the process continues. The 
goal of these structures is to stop that process. 

Suitable Sites 

�x Areas with damage from the 2013 floods 
�x Areas with serious head-cutting issues 
�x Main gate meadow all the way down to Lower Pond 

Timing 

�x Any time of the year (minus winter) is suitable for building these structures.  
�x �/�(���]�š�[�•�������Á���š���•�‰�Œ�]�v�P���Œ�µ�v�}�(�(�U���]�š���]�•���Z���o�‰�(�µ�o���š�}���Á���]�š���š�]�o�o���š�Z�����•�}�]�o�����Œ�]���•���µ�‰���•�}�u�����•�}�������u�µ�����Ç���u���•�•��

is not created while building the structures 

Materials Needed 

�x Canvas rock bags and/or 5-gallon buckets 
�x Rock slings 
�x Rock bars 
�x Pick mattocks 
�x Mini picks 
�x Mcleods 
�x Sharp-shooter shovels 
�x Mini sledges 
�x Gloves 
�x Safety glasses 
�x Rip-rap rock of various sizes 

Safety Precautions 

�x Lift correctly �t use legs, not back 
�x Watch footing while carrying large rocks 
�x ���}�v�[�š���š�Œ�Ç�������Œ�}���l���š�}�}��big to handle; ask for help 
�x Use rock slings for larger rocks 
�x When multiple people use a rock sling, one person should call for when to lift and move 
�x Warn others before rolling a rock down a slope 



�x Take care moving large rocks with rock bars 
�x When hitting a rock with a sledgehammer or another rock, wear eye protection; warn 

others nearby. 
�x Handling rock becomes riskier in wet conditions 
�x Uneven terrain, slopes, and wet, slippery surfaces 
�x Heavy machinery may be working in the area, moving rock to different locations 

Installation/Implementation Methods 

1. Shape the face of the head cut to be uniform and at a stable angle. 
2. Use a larger rock against the slope. 
3. Start at the bottom of the head cut and work upslope, with each layer supporting the 

one above. 
4. A footer may not be essential due to the shallow slope, but it is required if large rocks 

are used. 
5. The top of the structure, where rock meets intact meadow surface, is the most critical. 

The top rocks should be level with the meadow surface. This allows water to flow 
easily onto the rock rather than around or behind the structure. Take time with this. 

6. Rock rundowns sometimes trail off into a rock mulch on their downstream side. 
a. Similar to an ORD, but with no footer and a smaller uniform rock covering the 

channel bed. 
b. These slow the water, keep the soil below cool, minimize evaporation, and 

provide an environment for vegetation to grow and thrive. 
Maintenance 

�x Rocks may have to be added each year as sediment builds up  
�x Monitor creek edges and above the head cut for blowout or erosion issues 
�x Plant willow whips and other riparian species around the structures if they are in wetter 

areas.  
�x ���Z�}�l�����Z���Œ�Œ�]���•�����v�����t�}�}���[�•���Z�}�•���•�����Œ�����P�Œ�����š���•�‰�����]���•���š�}���‰�o���v�š���]�v�����Œ�]���Œ�����Œ�����•�X 
�x Riparian seeds may have to be used in eroded areas. 

Average Cost 

�x Roughly $800-$1000 per truckload of rip-rap rock from Pioneer with delivery. One load 
of rock will last for many projects.  

Locations at Cal-Wood 

�x None are currently in the burn footprint, but the goal is to have some in the future 
�x Main meadow stream across from the barn to repair 2013 flood damage and head cut 

issues 



 
 

 



 

 

 

 

 

 

 

 

 



Rock Baffle 
Primary Application Use: Baffles are deflectors used to increase or reduce lateral erosion of 
streambanks at critical points. They protect banks, promote sediment deposition on point bars 
and floodplains, and initiate erosion on the opposite bank. They are good for widening channels 
and altering the meander geometry of the streambank. It concentrates flow and increases 
stream velocity along the opposite bank while decreasing it along the adjacent bank, resulting 
in point bar formation. This point bar colonizes with riparian vegetation, becoming increasingly 
resistant to erosion and more effective at deflecting flow toward the opposite bank. 

Suitable Sites 

�x Areas with damage from the 2013 floods 
�x Areas with serious head-cutting issues on lateral banks 
�x Areas where flow deflection is needed to reduce bank size and move water to a flood 

plain 

Timing 

�x Any time of the year (minus winter) is suitable for building these structures.  
�x �/�(���]�š�[�•�������Á���š���•�‰�Œ�]�v�P���Œ�µ�v�}�(�(�U���]�š���]�•���Z���o�‰�(�µ�o���š�}���Á���]�š���š�]�o�o���š�Z�����•�}�]�o�����Œ�]���•���µ�‰���•�}�u�����•�}�������u�µ�����Ç���u���•�•��

is not created while building the structures 

Materials Needed 

�x Canvas rock bags and/or 5-gallon buckets 
�x Rock slings 
�x Rock bars 
�x Pick mattocks 
�x Mini picks 
�x Sharp-shooter shovels 
�x Mini sledges 
�x Gloves 
�x Safety glasses 
�x Rip-rap rock of various sizes 

Safety Precautions 

�x Lift correctly �t use legs, not back 
�x Watch footing while carrying large rocks 
�x ���}�v�[�š���š�Œ�Ç�������Œ�}���l���š�}�}��big to handle by yourself; get help 
�x Use rock slings for larger rocks 
�x When multiple people use a rock sling, one person should call for when to lift and move 
�x Warn others before rolling a rock down a slope 
�x Take care moving large rocks with rock bars 
�x When hitting a rock with a sledgehammer or another rock, wear eye protection; warn 

others nearby. 
�x Uneven terrain, slopes, and wet, slippery surfaces 
�x Heavy machinery may be working in the area, moving rock to different locations 



Installation/Implementation Methods 

1. Gather rock at the site and gather all tools needed 
2. Decide on placement: position the baffle at an angle to the stream bank, pointing 

downstream to direct water flow where you want it to end up 
3. Build a long, low rock structure to direct water away from a channel and onto the 

meadow. 
a. Baffles are typically 1 rock high, so you will have to use large boulders that are 

roughly the same height for the main portion 
b. Place the rock where the greatest velocity of water will occur 
c. Dig a small portion of the rock into the ground for stability 

i. Larger rocks may need to be dug down deeper to maintain consistency 
d. Place medium-sized rocks in any holes that may cause further erosion and may 

compromise your baffle structure 

Maintenance 

�x Rocks may have to be added each year as sediment builds up  
�x Monitor creek edges and above the head cut for blowout or erosion issues 
�x Monitor other rock structures that were installed upstream and downstream of rock 

baffle structures 
�x Plant willow whips and other riparian species around the structures if they are in wetter 

areas 
�x ���Z�}�l�����Z���Œ�Œ�]���•�����v�����t�}�}���[�•���Z�}�•���•�����Œ�����P�Œ�����š���•�‰�����]���•���š�}���‰�o���v�š���]�v�����Œ�]���Œ�����Œ�����• 
�x Riparian seeds should be used in eroded areas 

Average Costs 

�x Roughly $800-$1000 per truckload of rip-rap rock from Pioneer with delivery. One load 
of rock will last for many projects.  

Locations at Cal-Wood 

�x None are currently in the burn footprint, but the goal is to have some in the future 
�x Main meadow stream below the Upper Pond Dam, before the Homestead drainage to 

repair 2013 flood damage and head cut issues 

 



 

 

 

 

 

 

 

There is severe erosion with a 
significant drop before this 
stream feeds into the meadow. 



Erosion Control Blankets (ECBs) 
Primary Application Use: Erosion control blankets are protective, biodegradable, or synthetic 
mats designed to stabilize soil, prevent rain impact, and promote vegetation growth on slopes, 
banks, and disturbed areas. They are installed in prepared soil, secured, and typically last 6 
months to 3 years, depending on the fabric type. These blankets hold soil in place during heavy 
rain and wind, retain moisture to promote faster seed germination, and reduce soil 
temperature. 

Suitable Sites 

�x Highly effective on steep, relatively uniform slopes 
�x Areas where vegetation is not growing along stream banks 
�x Areas where erosion will only get worse if corrective measures are not taken 
�x High-value sites where, if erosion becomes worse, it will impact local ecology 

Timing 

�x Early spring or late fall so seed mixtures have time to germinate or hibernate for the 
season.  

Materials Needed 

�x Coconut erosion control blanket roll 
�x Several sharp scissors and knives (they will dull quickly with this material) 
�x Lawn rakes 
�x Double jack mallets 
�x Wooden eco-stakes 
�x Appropriate seed mix for the application site 
�x Buckets for spreading seed mix 
�x Pick-matics 
�x Rocks from the surrounding area 

Safety Precautions 

�x Be careful working on steep slopes and watching your footing 
�x Be careful handling scissors and/or knives on steep slopes 
�x Be aware of who is always below you 
�x Communicate as things are being moved around on the slope 

Installation/Implementation Methods 

1. Clear pine needles and other debris from the area to create a smooth surface 
2. Dig a trench at the top of the slope where the blanket will begin 
3. Place rocks above the trench, but not in the trench yet 
4. Roll the blanket out over a section of the slope and get a rough measurement of where 

it needs to be cut. Remember to cut extra for folding/stuffing into the top trench 
5. Cut the blanket and roll it back up to the top 
6. Apply seed on the slope 



7. Place the top of the blanket in the trench and bunch it up.  
a. Place dirt on the blanket in the trench 
b. Place rocks on top of the dirt to hold the blanket in the trench 
c. Install eco-stakes at weak points where the blanket may pull out of the trench 

8. Roll the rest of the blanket down the slope, ensuring it makes direct, snug contact with 
the soil 

9. Use wooden eco-stakes, focusing on the top slope, edges, and fabric meeting points, 
and install them at 1�t3-foot intervals depending on the slope's steepness 

a. Leave interlocking sides stake-free until the fabric intersects the next section 
b. Apply stakes at this meeting point once the next section is ready for final 

placement 
c. Overlap sides at least 12 inches before applying stakes 
d. Install them close enough that rodents would have a hard time getting under the 

blanket 
10. Repeat the process until the entire area is covered with seeds and a blanket on top 

Maintenance 

�x If not using the rolls right away, store in a dry location or under a tarp 
�x Check once a year for damage, displacement, or undermining 
�x You may need to check after significant rain and/or wind events 
�x Fix as needed: re-anchoring, patching sections, re-grading eroded spots, ensuring firm 

soil contact 
�x Monitor vegetation growth until it's established, sprinkle seeds over the blanket if 

needed 
�x Allow blankets to decompose naturally 

Average Costs 

�x Purchased from Bowman Construction in Loveland 
�x We use coconut fiber ECBs; they can vary in price based on tariffs, around $150 per roll 
�x We use �ò�_��eco-stakes, so they biodegrade, but they also tend to hold better than metal 

stakes; call for pricing on a box of 1000 (they are not cheap, but that much will last 
forever) 

Locations at Cal-Wood 

�x Old Ponderosa trees just West of Tango Meadow along the main creek 
�x Just East of the Zuni Bowl and drainage into the main creek 
�x �K�o�����}�v�����]�v�•�š���o�o�������‰�}�•�š���î�ì�í�ï���(�o�}�}���•���]�v���š�Z�����•�]�v�l�Z�}�o�����t���•�š���}�(���>���}�v�[�•�����}�Œ�v���Œ 



 

 

 



 

 

 

 



Lower Pond Beaver Lodge Project 
Primary Application Use: A beaver lodge is being built at the Lower Pond for educational 
purposes, and possibly as a far-off future beaver relocation site. We can tie this beaver lodge to 
fire and riparian restoration practices, and teach basic beaver ecology, the CPW Beaver 
Introduction Plan, and how lodges are built. More beavers are showing up in the Front Range, 
especially within the city limits of Longmont and Boulder, and it is important to educate people 
about beavers and riparian ecology. 

This project will be completed in 2026; a more detailed write-up will occur in the 2026 update 

Suitable Sites 

�x Lower Pond 
�x Potentially Columbine Pond area 
�x Potentially Creekside by the main road area 

Timing 

�x Trenches were dug in the fall when the water level was at its lowest 

Materials Needed 

�x Shovels 
�x 5-gallon buckets 

Safety Precautions 

�x Safety around water and working in a small area 
�x Always be aware of moose in the area; moose safety talk 
�x Proper lifting techniques 

Installation/Implementation Methods 

1. Dig entry and exit tunnels, one on each side of the lodge structure 
a. Should be dug down to the low water table, which is best to do in the fall 
b. Filled with woody material for safety reasons until spring work can be completed 
c. Material was placed nearby for reuse during the lodge construction 

2. Create a bedding area where the main inside lodge area location will be 
a. Dig a shallow depression 
b. Fill with small sticks and leafy material 
c. The entry tunnels should stop about 2 feet from this bedding area 

3. Build the lodge structure 

Maintenance 

�x Check the outside structure at least once a year 
o Seal any gaps with more mud and add new branches as needed 

�x Maintain the underwater entrance/exit tunnels to keep them open and prevent them 
from collapsing  



�x Monitor vegetation transplants for survival. Add more as needed. Close off the area if 
needed until transplants have established 

Average Costs 

�x Volunteer and staff time 
�x All materials came from the site 

Locations at Cal-Wood 

�x Lower Pond, Southwest corner, where the main creek reaches the pond, and the sand 
bar deposit is 

 

 

 

 

 

 

 

 

 

 

 

 



Beaver Dam Analogs (BDAs) Updated Practices (2025 and on) 
Primary Application: A structure designed to mimic the form and function of a natural beaver 
dam. It can trap sediment as it moves downstream and introduces willows into the ecosystem. 
Other benefits include reducing water velocities, dispersing flow, creating pools, storing water 
for long-term seasonal use, and creating a wide variety of habitats, including riparian habitats.  

Suitable Sites 

�x Areas where ponds can be created/supported on the upstream side of BDAs 
�x Areas where the stream bank slope can support water pooling upstream 
�x Good anchor points to prevent side blowouts 
�x Upstream of areas where streambank erosion is a big issue 
�x Sections of the stream where water velocity needs to be slowed down 

Timing 

�x When the creek/stream is safe enough to work in�v no danger of being in high flows or 
spring run-off season 

�x Late spring through early summer is ideal to provide enough water for the willow slips 
to take root and water to work with to determine the success of the structures 

Materials Needed 

�x Wheelbarrows 
�x Canvas bags or 5-gallon buckets 
�x Shovels 
�x Pickmatics 
�x Mini picks  
�x Double jack sledgehammers 
�x Handsaws 
�x Chainsaw for dead trees to be cut down near the working sites 

o Slash will be used, as well as the actual logs from the cut 
�x Loppers 
�x You will get wet: mud boots or waders are recommended 
�x Sleds are nice if moving material long distances from A to B 
�x Building materials 

o Mud from the spring seeps 
o Grass sedge mixes - got from the edges of the Lower pond and Lower pond dam 

drainage 
o Slash dead and alive 
o Willow whips from the Lower Pond (direct removal by lopping) 

�x Riparian seed mix 
�x Riparian transplants (if adding in) 

o Sharpshooter or basic shovels 
o Hori-�Z�}�Œ�]�[�• 
o Willow probe 



Safety Precautions 

�x General safety guidelines for being in the burn footprint 
�x Practice good lifting mechanics 
�x Safety working in and around water 
�x Moose safety precautions 
�x Tool safety 

Installation/Implementation Methods 

1. Choose a site that meets all the criteria for a BDA. Remember that they need to be built 
wide enough to prevent flanking, have steeper slopes along the edges to retain water, 
have an upstream area capable of accommodating a new pool, and have a suitable area 
for willows to grow. 

2. Split the group up; some will gather material and bring it to the site, while others will 
construct as materials are brought in. Once all materials are brought in, everyone can 
work on the structure.  

a. Cut live willow cuttings from the Lower Pond with loppers.  
b. Shovel out chunks of sedges/mud from around the Lower Pond in the drainages 

above and below 
c. Sometimes you can find a spring to gather mud to bring to the site. There is a 

great spring just below the Lower Haybunk sinkhole on the flat terrace. 
Anywhere the elk are wallowing is also a great site for gathering material. 

d. Cut trees near the site to use branches and logs as part of the construction. 
3. Start by placing mud down, then willow whips, then slash material, then more mud, and 

repeat the process.  
a. Willows should be placed with the top of the branches pointing upstream and 

downstream. Logs and slash should be placed bank-to-bank in orientation. 
b. Use logs anywhere you need more weight enforcement and for bank edge 

support. It is great to place them roughly every 3rd layer. 
c. Rocks should be used as added weight as needed 
d. Pack mud, rocks, and soil tightly against the upstream face. This acts as a sealant, 

allowing water to rise and flow slowly over the top rather than through the 
structure. 

e. Create a � l̂asagna�_ layer effect �t alternating wood/willow and mud. Seal any 
holes as you build up. 

f. Pay attention to really tying into the bank edges to keep water from causing 
more erosion by creating an alternative way around the structure. 

g. The upstream pool of water should be getting deeper as you build up. 
h. They are meant to look messy and natural with the landscape. 

4. Build the dam to be wider at the base than at the top, with a 45-degree, gently sloped 
ramp on the upstream side to withstand water pressure. 

5. Spread riparian seed on top and around the newly constructed BDA. 
6. If you are planting riparian species transplants, plant those on top and around the BDA. 

It is also great to plant those wherever you sourced material for the site's reclamation. It 
is important to note that these sites will also heal quickly and naturally.  



Maintenance 

�x Annual monitoring of structure stability 
�x General repairs: patching leaks, adding branches or logs, adding willow whips or 

branches 
�x Adjust the height or width throughout the lifespan of the structure 
�x Phenology: take pictures and capture data of all life using these settling pools 

Average Costs 

�x All materials are in-house for basic construction 
�x Riparian plants may be purchased for transplanting  
�x Riparian seed mix based on current market value 

Locations at Cal-Wood 

�x See Fire Restoration Map Book for specific locations 
�x Large sites: Lower Haybunk Trail bridge and east; large Ponderosa pine tree section west 

of Tango meadow 



 

 



Cone Collection Program 
Primary Application Use: Sustainable forestry depends on effective and predictable 
regeneration. Seed inventory should be incorporated into forest management planning to meet 
reforestation needs after a wildfire or a disease outbreak. The current reforestation pipeline 
lacks sufficient seed stored in the system to meet the ever-growing demand for reforestation. 
Collecting seeds on-site and storing them properly can aid reforestation efforts at Cal-Wood, if 
needed.  

A bushel is just short of 2 5-gallon buckets, or roughly 4-50 cones, and it typically yields around 
1 pound of seed (about 10,000 seeds). This will vary by year and conditions. Mast years will give 
you the best seed crop outcome and are worth the most effort with a collection. 

Limber pine is a species of concern in Boulder County. Seed-collecting programs are valuable 
for this species. 

Suitable Sites 

�x Refer to the scouting section for more information 
�x Keep an eye out and make note of good cone-collecting trees while out in the field 
�x The non-burn area at Cal-Wood may have the most cone-collecting trees, but some 

trees in the burn footprint may also work. Ie: Tango area, top of Columbine Road area 

Timing 

�x There is usually a 1�t2-week window per species, so monitoring is key 
o The window for collecting is 2-4 days once the seeds are ready in the cone 

�x Late August/early September is typical for species in our area 

Materials Needed 

�x The Woody Plant Seed Manual and/or cheat sheets 
�x Cone cutter 
�x 10x Hand lens  
�x Burlap bags for drying cones (25 x 40 inches in size) 
�x Cone identification tags for burlap bags 
�x 5-gallon buckets 
�x Thick work gloves that will get destroyed by sap and cones can be spiky 
�x Work clothes that can get covered in sap 
�x Pole saw for higher-up cones on live trees 
�x Possibly tree climbers for good seed tree hosts 
�x Snippers for cones on felled trees 
�x Degreaser for tools 

Safety Precautions 

�x Weather-related issues 
�x Tool safety 

 



Installation/Implementation Methods 

1. Identify seed needs (current and anticipated) for the property 
2. Scouting Process 

a. Find good cone crop zones trees, and record these site locations 
i. Timing varies by species 
ii. Insects can consume 50-60% of cone crops in August alone, so sites may 

need to change throughout the monitoring process. 
iii. The goal is to find at least 20 mother trees with 200 linear feet between 

mother trees. Do this for each species needed to collect. 
iv. Find both older and younger trees across your seed lot to diversify 

genetics 
b. Monitor cone development and maturity throughout the season. Start in mid-

July and check weekly as the collection timeframe approaches. 
i. Use the cone cutter to look at the cone face and gauge seed 

development. Use a hand lens.  
1. Harvest around 5 cones from 5-10 trees to evaluate seed 

development 
2. Embryo should be bright white and creamy 
3. To be considered a future crop, Ponderosa pine should have at 

least 7 seeds per face cut. The wings on the seed should be 
brown/golden, dry, and separate from the scale. 

4. The seeds should fill about 90% of the embryo groove.  
5. Scale tips change color to brown and open 
6. Cone feels lighter 
7. If you want to home in on �����À���o�}�‰�u���v�š�U���µ�•�����š�Z�����^�•�‰�����]�(�]�����P�Œ���À�]�š�Ç��

�(�}�Œ���‰�]�v���•�_���d�����o�����ñ���]�v���š�Z�����t�}�}���Ç���^���������D���v�µ���o�����v�����š�Z�����u���š�Z�}���•��
used for measuring. Refer to the cheat sheet. 

ii. How does the cone crop look? Quality of cones? Quantity of cones? 
iii. Text Shane or Catherine pictures of the cut face for advice if needed 

3. Collecting Process 
a. Do not collect cones damaged by insects or disease 
b. GIS each mother tree from which cones are being taken 
c. Collect a few cones from many trees rather than a lot of cones from fewer trees. 

This will increase the genetic makeup of your seed crop. 
d. Collect as high as you can or use a pole saw if needed.  
e. Fill your bucket up with cones. Remove all needles, branches, and other debris 

first. 
f. Once filled, dump your bucket into a burlap sack. Do not fill bags more than 2/3 

full. The cones will expand as they dry. 
g. If collecting from cut trees 

i. Collect the cones within 1-2 days of the tree being cut down 
ii. Swampers and cone collectors can work together 

4. Drying Process 
a. All cones should be transferred to burlap sacks and tied off with reusable zip ties 



b. Each burlap sack should have individual labels identifying the site collection 
location and date. Place one in the bag and tie one outside the bag. 

c. Leave space in the bags for cone movement and airflow to prevent mold. 
d. They should be stored in the shade and off the ground in a rodent-proof area 
e. Flip bags every 1-2 days for the first two weeks. Then, flip bags once per week.  
f. Check for mold in the bags every now and then. 
g. Store for about a month before moving on to the cleaning process. 

5. Cleaning Process 
a. Bring the bag inside 
b. Open, twist, and knock seeds off with the side of a bucket to get them out of the 

cone. 
c. Most seeds will have fallen off and are already at the bottom of the bag. 
d. Remove debris from the seeds (wings, woody material, etc.) 

i. Volunteers could take seeds home to clean and then bring them back  
e. Toss the empty cones back into the forest. 
f. Continue drying seeds if needed �t refer to Woody Seed Manual for storage 

moisture content recommendations 
6. Storage 

a. There are roughly 12,000 seeds per cleaned pound 
b. Store in a fridge if outsourcing within 1 year 
c. Store in a freezer if over 1 year (refer to Woody Seed Manual for plan). Seeds 

can often be stored for over 20 years. 
7. Growing: Give the seed to an outsourced nursery to grow for you (One Canopy) 

Maintenance 

�x The drying process will require the most maintenance 
�x Monitor seeds in storage from time to time to make sure issues are 

not present 

Average Cost 

�x Initial cost of materials  
�x Outsourcing planting costs 

Locations at Cal-Wood 

�x We have yet to implement this program. We are waiting for a 
masting year to kick this program off.  


