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Erosion Control Products (ECP) 

Technical Committee 
Meeting Minutes 

Working Session # 12 

Thursday, June 12th, 2025 8:00AM – 9:30AM 

 
 

1) 8:00AM-8:05AM: Call to Order and Introduction 
2) 8:05AM-8:15AM: Technical Committee Updates / DataMine (Vince 

Glick, AASHTO) 
• Data releases remain on track. If a state encounters access issues, they should 

reach out to Vince. Vince is currently managing data distribution in the absence 
of a technical committee chairman. 

• AASHTO acknowledges ongoing lab capacity challenges. A memo is available 
for industry representatives to share with their customers—contact Vince for 
access. 

• AASHTO is actively exploring opportunities to expand capacity to prevent future 
limitations. (Future Work Plan Revisions for TC Review) 

• AASHTO seeks an enthusiastic state DOT member to fill the vacant technical 
committee chairman role. This position is highly valued and presents a key 
leadership opportunity. Interested candidates or nominations should contact 
Vince Glick vglick@aashto.org for further details. 

• DataMine Updates 
o Invoice Category Filtering: Assists with navigating through your invoices  
o Invoice Contact Management: This tool allows invoices to be accessible to 

each manufacturer’s accounting department. Under “Preferences”, select 
“Invoice Contacts”. Select facility location and enter the contact 

mailto:vglick@aashto.org
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information for the individual needing access to the invoices. This person 
will not need to register in DataMine. He/She will only be accessing 
invoices. There is no limitation on the number of people to include for each 
facility location. 

o eApp Existing Documents: Manufacturers now have access to documents 
previously submitted for other products and select these documents to 
add to your application when submitting a new product application. 

o Content Management Tool: Module enhancements will be completed in a 
much more timely and easier manner. 

3) 8:15AM-8:35AM: Lab Evaluation Updates (TRI) 
*Reference Appended Slides 

• TN Mentioned they are utilizing the ECP program to maintain their state’s QPL 
• Industry asked if any small scale tests were run. Jay shared the data from the 

small scale testing. 
4) 8:35AM-8:45AM: Industry Updates (Diane Smith, ECTC) 
*Reference Appended Slides 

• ACTION ITEM: Circulate the user guide through the ballot system for technical 
committee review 

5) 8:45AM-9:10AM: Industry Presentation 1 (Chad Lipscomb, Western 
Green) 
*Reference Appended Slides 
• Single replicate testing is an option in the ECP testing program. 

 

6) 9:10AM-9:30AM: Open Discussion 
• ACTION ITEM: Assemble a Work Plan Task Force, composed of members from 

the Technical Committee, COMP TS 4g, and Lab, will follow a structured review 
schedule to ensure EC TC feedback is incorporated during each review round. 
No items were brought to the table. 

o A key objective of the work plan revisions is to introduce contingencies for 
vegetated testing, helping to mitigate evaluation bottlenecks. 





How Do We Classify It?



Where Are We Now?

• Modern Era of Rolled Erosion Control Products
• > 30 Years of Testing and Use
• > 20 Years of AASHTO Centralized Testing
• Countless Projects and Numerous Applications



Today’s Topics

• Challenges and Opportunities
• Material Properties
• Bench Scale Testing
• Full Scale Testing



• Least Expensive Materials 
Possible

• Everything is Intended to Degrade
• Weakest Netting / Stitching Materials 

Available 
• Filling Material is Agricultural Waste 

Product
• Each Roll Practically Independent

• Testing Born from Geotextile 
Background

• Small Samples Representative of 
Production

• Physical Properties Representative of 
Performance

Unique Challenges – High Variability



• Least Expensive Materials 
Possible

• Everything is Intended to Degrade
• Weakest Netting / Stitching Materials 

Available 
• Filling Material is Agricultural Waste 

Product
• Each Roll Practically Independent

• Testing Born from Geotextile 
Background

• Small Samples Representative of 
Production

• Physical Properties Representative of 
Performance

Unique Challenges – High Variability



Standard Recipes

Straw

Straw 

Straw / 
Coconut

Coconut

Straw 

Straw / 
Coconut

Coconut

Single
Net

Double
Net

Single
Net

Double
Net

Double
Net

Rapid
Degradable

Net

Regular
Degradable

Net

Natural
Net



One Example Recipe

• Straw Matrix

• Net on Top

• Stitched on 2” Centers

• 8 oz/SY Mass

• Tensile Strength
• 100 x 60 MD x TD lb/ft

• 0.28” Thick

• 85% Coverage

• Up to 12 Months of 
Useful Service

• 1.6 – 1.8 psf Permissible 
Shear Stress

• 5.0 – 6.0 ft/s Permissible 
Velocity

• 95 – 98% Reduction in 
Sediment Yield in Rainfall 
Conditions

• Acceptable Vegetation 
Establishment

Nominal Consistent



Standardization

•Develop and deploy a 
set of requirements that 
brings in material that 
conforms to the recipe 
within acceptable limits.



One Example Recipe (+/-)

Property Unit Recipe Ave Range (13 Tests)

Matrix N/A Straw

Net N/A Top

Stitching Width Inches 2”

Mass per Unit Area oz/SY 8.0 8.8 6.9 – 12.0

Tensile Strength (MD) lb / in 100 105 64 – 131

Tensile Strength (TD) lb / in 60 63 41 – 85

Thickness In 0.28 0.30 0.19 – 0.50

Coverage % Covered 85 86 69 - 94 



One Example Recipe (+/-)



One Example Recipe (+/-)

• ASTM D6475 

Variability 

Approximately 

25%

• Same Roll, 

Same Operator, 

Same Lab
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Future Vision – Standard Recipe

• Straw Matrix

• Net on Top

• Stitched on 2” Centers

• 8 oz/SY Mass

• Tensile Strength
• 100 x 60 MD x TD lb/ft

• 0.28” Thick

• 85% Coverage

Nominal Requirements

• Straw Matrix

• Net on Top

• Stitched on 2” Centers

• 7.8 – 8.2 oz/SY Mass

• Tensile Strength
• 90 - 110 MD lb/ft

• 50 - 70 TD lb/ft

• 0.25” – 0.30” Thick

• 80% - 90% Coverage



Future Vision - Qualification

Requirements

• Straw Matrix

• Net on Top

• Stitched on 2” Centers

• 7.8 – 8.2 oz/SY Mass

• Tensile Strength
• 90 - 110 MD lb/ft

• 50 - 70 TD lb/ft

• 0.25” – 0.30” Thick

• 80% - 90% Coverage



Future Vision - Verification

• Test Value Within +/- 25% of Claimed Value



Soft Minimum Approach

• Easiest Way to Deal with Intrinsic High Variability
• Maintain Current Values and Thresholds – Minimize 
Disruption and Confusion

• Simple and Concise Evaluation of Product for Listing 
and Cyclical Examination

• Likely Maintain Higher Levels of Quality
• Account for Too High and Too Low
• Testing and Precision Improves Over Time



• Values based on weight of 
soil displaced, shear stress 
determined by calibrated 
load cell

• Protected and control plots 
run similarly and 

• Required as part of NTPEP 
Cyclical Program

• Typically overstate product 
performance 15% – 80%

Bench Scale Channel – ASTM D7207



• Values based on weight of soil 
displaced, protected ratioed to 
control plot

• Protected and control plots run 
similarly and 

• Required as part of NTPEP Cyclical 
Program

• Typically understate product 
performance 3 x – 10 x

Bench Scale Rainfall – ASTM D7101



• Channel and Rainfall methods shown to be 
NOT RELATED to the performance (utility) 
of a product by NCHRP

Bench Scale Testing History
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• Channel and Rainfall methods shown to be 
NOT RELATED to the performance (utility) 
of a product by NCHRP

• Channel and Rainfall methods NOT 
REPEATABLE by independent laboratory

• Channel and Rainfall methods shown to be 
NOT RELATED  to the performance (utility) 
of a product by ASTM study

• Abandoned by ASTM (allowed to expire 
and no longer be an active standard)

• Only 1 state (DOT) as a requirement

• FHWA Design Methods Explicitly Dis-Allow

Bench Scale Testing History



NCHRP Evaluation – Full Scale

Erosion

Tensile

Mass
Thickness

Coverage

Shear/Velocity

Rainfall



NCHRP Evaluation – Bench Scale

Erosion

Tensile

Mass
Thickness

Coverage

Shear/Velocity

Rainfall



• Similar Analysis to 
NCHRP Study

• More Robust Dataset
• Included Rank Analysis
• Similar Conclusion
• Started Task Group Efforts 

to Discontinue Standards
• Additionally, Accepted 

and Presented IECA 2012



Bench Full
Scale Product Soil Scale Product Soil
SSR Number Type SSR Number Type
29.9 10 Sand 41.4 8 Loam
26.4 3 Sand 38.6 2 Loam
22.5 5 Sand 38.6 3 Loam
22.1 12 Sand 38.6 13 Loam
21.3 8 Sand 35.7 5 Loam
21.3 13 Sand 30.0 1 Loam
20.9 9 Sand 30.0 9 Loam
20.5 1 Sand 30.0 11 Loam
19.8 2 Sand 30.0 14 Loam
19.6 7 Sand 28.6 10 Loam
18.7 14 Sand 24.3 6 Loam
17.8 4 Sand 21.4 4 Loam
15.4 11 Sand 21.4 12 Loam
14.7 6 Sand 20.0 7 Loam

ASTM Study Summary



•Cannot
• Estimate Performance
• Provide Useful Product 

Comparison
• Determine if a Product 

Has Changed (No More 
than Physical Properties)

• Qualify a Product for 
Classification

Bench Scale Testing Summary

•Alternative
• Single replicate  

Performance Testing 
used as a cyclic 
evaluation in lieu of 
Bench Scale 
Evaluation



Bench Scale Testing Allowance

However, the purchasing agency may require 
periodic bench-scale testing to verify and support 
the large-scale test values.



Full Scale Testing

• Expand Single Repetition Testing to 
Replace Bench Scale Testing

• Develop Quality Assurance Single 
Repetition Testing:

• Single Rainfall Event

• Single Discharge

• Address Vegetated TRM Testing 
Issues

• Testing Capacity Issues (Time)

• Testing Capacity Issues (Maximum Flow)



Questions and Commentary



Be part of the conversation shaping
tomorrow’s infrastructure 

info@erosioncouncil.org
+484-357-5264

Join the Erosion Control Technology Council (ECTC) for an exclusive
online learning opportunity designed specifically for DOT personnel.  
Discover how innovative, tested, and field-proven erosion and
sediment control technologies are helping agencies meet regulatory
requirements, protect infrastructure investments, and support
sustainability goals.

What You’ll Gain:

Latest performance specifications and testing methods

Real-world applications showing cost-effective and eco-friendly solutions

Tools to simplify design, installation, and compliance

Access to top industry experts



Erosion Control 
Technology Council

Industry Update for AASHTO
Presented By:
Diane Smith
Executive Director

Driving Innovation | Advancing Standards | Leading Voice of the Industry



About ECTC

We are a council of the top industry stakeholders, 
manufacturers, component suppliers, material 
distributors and test laboratories dedicated to 
expanding knowledge and implementation of Erosion 
and Sediment Control Technologies and protecting 
valuable water resources.

Who We Service
ECTC Assists Agencies, Engineers, Designers, Contractors 

and others in the proper application, installation and 
specification of erosion and sediment control technologies 

while establishing guidelines for product quality and 
performance. ECTC is dedicated to facilitating innovation in 

product development and marketing and the dissemination 
of information and technologies to the public.



• Presented Update at Comp4 Meeting in August 2024

• Attended Quarterly Virtual Meetings

• Assisted with Comp4 RECP Specification

• Updated Guidance Document

• Annual Meeting at AASHTO Headquarters with PEAS

Industry Activities
AASHTO



• Signed MOU

• Participate in Lobby Days – Washington, DC (2/year)

• Guest Speaker: Joung Lee, Deputy Director – Chief Policy 

Officer, AASHTO 

• Participate in Erosion Control Task Group

• Attended Geotechnical Frontier Conference

Industry Activities
GMA (Geosynthetic Materials Association)

• Recently Signed MOU

• Attended and Exhibited at Annual & Local Conferences

• Participate in Specification Committee

IECA (International Erosion Control Association)



Conclusion• Updated TRM, HECP and RECP (in-progress) 

Specifications

• Publish Articles and White Papers

• Toolbox with CAD drawings, Specifications, 

Installation guides, and Product Selection Tool

• Training via Presentations

ECTC Action Items

• Toolbox available at www.erosioncouncil.org

• Installation Videos available at Youtube channel 

@erosioncontroltechcouncil

http://www.erosioncouncil.org/
https://www.youtube.com/@erosioncontroltechcouncil




Technical Committee
Erosion Control Products (ECP)

Technical Committee Meeting
Working Session # 12

Thursday, June 12th, 2025 08:00AM – 09:30AM



Summary of the ECP Audit /Evaluation Program

 Primary Goals:  
• Cost effective product evaluation for state transportation departments.
• Eliminate duplicate testing & auditing

 Accomplishments in the past year:
• Submittals open to RECPs, SRDs, and HECPs → Work Plan for Evaluation of Erosion 

Control Products (ECP) and Sediment Retention Devices (SRD) [ECP_SRD-23-01]

 Coordination with AASHTO COMP TS-4g to develop Temporary RECP 
Specification



Summary of the ECP Audit /Evaluation Program

64

35

48
51

66

39

33 33

2018 2019 2020 2021 2022 2023 2024 2025
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Summary of the ECP Audit /Evaluation Program

 28 State DOTs are Participating – no overall change since 2023
• 15 State DOT’s require – increase of 3 since 2023
• 13 State DOT’s allow in lieu of other – decrease of 3 since 2023 

 28 Products evaluated in 2025 as of June 1, 2025



Update on Evaluations: June 1, 2024 – May 31, 2025

 Status of Evaluations
 ECP/SRD/HECP Virtual Sampling:

• Began March 2023
• 42 Unique Events 
• ~100 products sampled
• Reduced time from submission to receipt at laboratory
• Reduced costs and burden on member states
• Improved AASHTO/client/lab communications.



Update on Evaluations: June 1, 2024 – May 31, 2025

 Invoice / Payment
• Must be received before testing can proceed.

 Testing
• All 2022 submittals are completed
• 2023 large scale testing submittals will be completed by the end 

of 2024
• Large scale vegetated channel is occupied until Fall 2025

 Results Review & Release



Update on Evaluations: June 1, 2024 – May 31, 2025

• SRD Submittals
• No submittals over time period covered.

• HECP Submittals  
• Cycle 1 2025 – Six HECP products sampled for large scale 

slope evaluation
• Does not appear that manufacturers are enrolling in cyclic 

HECP evaluations.  Adoption at state level needed.



Coordination with AASHTO COMP TS-4g 
to develop Temporary RECP Specification

TS-4g: Geosynthetics and Erosion Control Products

Chair: Wansoo Kim, VDOT

Vice-Chair: Scott Hidden, NCDOT



Coordination with AASHTO COMP TS-4g 
to develop Temporary RECP Specification

TS-4g: Geosynthetics and Erosion Control Products

Standard Specification for

Temporary Rolled Erosion Control Product Specification for 
Highway Applications

AASHTO Designation: M xxx-yy



Property
Test 

Method Units

Class 1 - Natural Biodegradable Class 2 - Synthetic Photodegradable
1A0 

Netless
1A1 Sgl 

Net
1A2 

Dbl Net
1B2 

Dbl Net
1C2 

Dbl Net
2A1 Sgl 

Net
2A2 

Dbl Net
2B2 

Dbl Net
2C2 

Dbl Net
Typ. Functional Longevitya n/a Months 3-12 3-12 3-12 12-24 24-36 3-12 3-12 12-24 24-36

Index Tests

Mass per Unit Area ASTM
D6475

Minimum, 
oz/sy (gm/m2)

9.0 
(305)

7.0 
(237)

7.0 
(237)

7.0 
(237)

7.0 
(237)

6.5 
(220)

6.5 
(220)

7.0 
(237)

7.0 
(237)

Light Penetration ASTM
D6567 Maximum, % 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0

Tensile Strength (MD)b ASTM
D6818

Minimum,
lbf/in (N/m)

8.0 
(1401)

4.0 
(701)

7.0 
(1226)

9.0 
(1576)

11.0 
(1926)

4.0 
(701)

7.0 
(1226)

9.0 
(1576)

11.0 
(1926)

Tensile Strength (CD)b ASTM
D6818

Minimum,
lbf/in (N/m)

1.0 
(175)

2.0 
(350)

3.0 
(525)

5.0 
(876)

7.0 
(1226)

2.0 
(350)

3.0 
(525)

5.0 
(876)

7.0 
(1226)

Bench-Scale Tests

Soil Loss Ratioc,d ASTM 
D7101

Minimum,
Unitless 4.0 5.0 7.0 8.0 10.0 5.0 7.0 8.0 10.0

Permissible Shear Stressc ASTM 
D7207

Minimum, psf 
(Pa)

1.00 
(47.9)

1.25 
(59.9)

1.5 
(71.8)

1.75 
(83.8)

2.00 
(95.8)

1.25 
(59.9)

1.50 
(71.8)

1.75 
(83.8)

2.00 
(95.8)

Increased Biomasse ASTM 
D7322 Minimum, % 100 100 100 100 100 100 100 100 100

Large-Scale Tests

C-Factor ASTM 
D6459

Minimum,
Unitless 0.08 0.08 0.05 0.03 0.02 0.08 0.05 0.03 0.02

Permissible Shear stressf ASTM 
D6460

Minimum, psf 
(Pa)

1.25 
(59.9)

1.50 
(71.8)

1.75 
(83.8)

2.00 
(95.8)

2.25 
(107.7)

1.50 
(71.8)

1.75 
(83.8)

2.00 
(95.8)

2.25 
(107.7)

Table 1 – Erosion Control Blanket Requirements



Table 1 – Notes
a For guidance only. Typical functional longevity is generally based on Section 713.17 and 

Table 713-3 of the Standard Specifications for Construction of Roads and Bridges on 
Federal Highway Projects [Ref. FHWA FP-24]. Actual functional longevity may vary based 
on site and climate conditions.

b MD- Machine Direction; CD- Cross-Machine Direction.
c Bench-scale testing for Soil Loss Ratio (ASTM D7101) and Permissible Shear Stress 

(ASTM D7207) is optional, as large-scale testing for C-Factor (ASTM D6459) and 
Permissible Shear Stress (ASTM D6460) is required. However, the purchasing agency 
may require periodic bench-scale testing to verify and support the large-scale test values. 
If bench-scale testing is required by the purchasing agency, the values listed in this table 
shall be used for review and acceptance.

d “Soil Loss Ratio” = Soil Loss Bare Soil / Soil Loss with RECP = 1 / Bench-Scale C-Factor, 
where soil loss is based on regression analysis.

e “Increased Biomass” = [Biomass of RECP-protected / Biomass of Unprotected] × 100.
f Permissible shear stress, unvegetated for less than a ½ inch of soil loss may be 

calculated from equation fitted to the data for ASTM D6460 test results as needed at the 
discretion of the engineer.
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Mass per 
Unit Area

Ultimate 
Tensile 

Strength 
MD

Ultimate 
Tensile 

Strength 
XD

Light 
Pene-
tration

Soil Loss 
Ratioa

Permis-
sible 
Shear

Increased 
Biomassb C-Factor Permissible Shear

(oz/yd2) (lbf/in) (lbf/in) (%) (Unitless) (lbf/ft2) (%) (Unitless) (lbf/ft2)
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N

at
ur

al
 B

io
de

gr
ad

ab
le

1A0 Netless 3-12 mos 9.0 8.0 1.0 35.0 5.0 1.50 150 0.080 1.50

0NX-bio
Avg of 6 11.4 12.6 1.1 22.6 14.51 1.8 380 Avg of 1 0.034 Avg of 1 2.02
Min-Max 10.2 9.9 0.8 (3) 27.7 8.64 1.7 237 Max 0.034 Min 2.02

1A1 Sgl Net 3-12 mos 7.0 4.0 2.0 35.0 5.0 1.50 150 0.080 1.50

1NS-bio
Avg of 31 8.0 12.1 8.6 16.4 11.87 1.7 316 Avg of 10 0.047 Avg of 6 1.97
Min/Max 6.09 (7) 8.7 5.3 29.0 4.84 (1) 1.2 (3) 138 Max 0.098 (1) Min 1.52

1NX-bio
Avg of 7 9.9 14.0 8.4 29.7 11.23 2.3 409 Avg of 1 0.045 Avg of 1 2.39
Min-Max 8.8 8.6 5.1 37 (1) 7.33 1.7 212 Max 0.045 Min 2.39

1A2 Dbl Net 3-12 mos 7.0 7.0 3.0 35.0 7.0 1.75 150 0.050 1.75

2NS-bio
Avg of 50 8.6 19.2 14.2 14.2 19.63 2.1 304 Avg of 12 0.028 Avg of 9 2.39
Min/Max 6.6 (3) 13.5 9.1 29.5 8.65 1.2 (6) 131 (1) Max 0.064 (1) Min 2.02

2NX-bio
Avg of 20 13.1 22.4 14.5 20.7 17.66 2.9 392 Avg of 3 0.012 Avg of 6 3.17
Min-Max 8.4 16.1 10.0 32.3 11.07 1.1 (1) 179 Max 0.026 Min 2.42

1B2 Dbl Net 12-24 mos 7.0 9.0 5.0 35.0 8.0 2.00 150 0.030 2.00

2NSC-bio
Avg of 44 8.9 20.0 14.3 13.1 22.97 2.5 351 Avg of 10 0.015 Avg of 6 2.53
Min-Max 6.4 (1) 10.8 7.3 27.1 10.26 1.7 (4) 134 Max 0.030 Min 2.20

1C2 Dbl Net 24-36 mos 7.0 11.0 7.0 35.0 10.0 2.25 150 0.020 2.25
2NC-bio Avg of 39 8.8 20.3 14.2 17.9 21.74 2.7 388 Avg of 5 0.007 Avg of 5 2.53
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2A1 Sgl Net 3-12 mos 7.0 4.0 2.0 35.0 5.0 1.50 150 0.080 1.50

1NS
Avg of 62 7.3 8.3 4.3 16.9 11.47 1.8 295 Avg of 13 0.030 Avg of 6 1.89
Min/Max 4.9 (29) 4.4 2.6 34.8 4.5 (1) 0.9 (6) 102 (5) Max 0.069 Min 1.60

1NX
Avg of 24 8.6 8.5 3.7 33.2 9.90 2.2 368 Avg of 3 0.034 Avg of 2 2.12
Min-Max 5.8 (2) 5.1 1.8 (1) 52.7 (10) 3.43 (1) 1.6 136 (1) Max 0.038 Min 2.05

2A2 Dbl Net 3-12 mos 7.0 7.0 3.0 35.0 7.0 1.75 150 0.050 1.75

2NS
Avg of 60 7.4 12.8 7.4 15.3 13.40 2.0 314 Avg of 13 0.023 Avg of 9 2.33
Min/Max 5.9 (21) 8.2 4.3 26.5 5.23 (2) 1.1 (11) 113 (5) Max 0.038 Min 2.00

2NX
Avg of 28 9.6 12.9 6.8 31.4 10.63 2.5 307 Avg of 3 0.016 Avg of 4 2.45
Min-Max 5.8 (2) 8.2 3.3 45.5 (12) 5.45 (3) 1.2 (1) 158 Max 0.027 Min 2.30

2B2 Dbl Net 12-24 mos 7.0 9.0 5.0 35.0 8.0 2.00 150 0.030 2.00

2NSC
Avg of 43 7.9 17.7 10.9 15.7 16.32 2.4 336 Avg of 8 0.026 Avg of 7 2.32
Min/Max 4.8 (14) 13.2 7.5 29.7 7.89 (1) 2.0 156 Max 0.040 (2) Min 2.10

2NXX
Avg of 13 14.1 20.3 13.8 19.3 15.87 2.9 417 Avg of 1 0.028 Avg of 2 2.41
Min-Max 12.0 10.1 3.5 (3) 28.7 7.29 (1) 1.2 (1) 182 Max 0.028 Min 2.20

2C2 Dbl Net 24-36 mos 7.0 11.0 7.0 35.0 10.0 2.25 150 0.020 2.25
2NC Avg of 47 8.5 26.9 15.1 18.0 26.19 2.8 344 Avg of 6 0.011 Avg of 9 2.45



Property Test Method Units

Class OWT
Type A Type C

Typ. Functional Longevitya n/a Months 3-12 24-36

Index Tests

Mass per Unit Area ASTM D6475 Minimum, 
oz/sy (gm/m2)

10 (339) 18 (610)

Light Penetration ASTM D6567 Maximum, % 65 50

Tensile Strength (MD)b ASTM D6818 Minimum,
lbf/in (N/m)

65 (11383) 80 (14010)

Tensile Strength (CD)b ASTM D6818 Minimum,
lbf/in (N/m)

60 (10508) 70 (12259)

Bench-Scale Tests

Soil Loss Ratioc,d ASTM D7101 Minimum,
Unitless

3.0 8.0

Permissible Shear Stressc ASTM D7207 Minimum,           
psf (Pa)

1.0 (47.9) 2.0 (95.8)

Increased Biomasse ASTM D7322 Minimum, % 100 100

Large-Scale Tests

C-Factor ASTM D6459 Minimum,
Unitless

- -

Permissible Shear stressf ASTM D6460 Minimum,             
psf (Pa)

- -

Table 2 – Open Weave Textile (OWT) Requirements



Table 2 – Notes
a For guidance only. Typical functional longevity is generally based on Section 

713.17 and Table 713-3 of the Standard Specifications for Construction of 
Roads and Bridges on Federal Highway Projects [Ref. FHWA FP-24]. Actual 
functional longevity may vary based on site and climate conditions.

b MD- Machine Direction; CD- Cross-Machine Direction.
c “Soil Loss Ratio” = Soil Loss Bare Soil / Soil Loss with RECP = 1 / Bench-

Scale C-Factor, where soil loss is based on regression analysis.
d “Increased Biomass” = [Biomass of RECP-protected / Biomass of 

Unprotected] × 100.
e Permissible shear stress, unvegetated for less than a ½ inch of soil loss may 

be calculated from equation fitted to the data for ASTM D6460 test results as 
needed at the discretion of the engineer.

f At present, there is insufficient data available to establish the required 
properties. These will be updated once sufficient data becomes available.
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ASTM 
D6567

ASTM 
D7101

ASTM 
D7207

ASTM 
D7322 ASTM D6459 ASTM D6460

Mass per 
Unit Area

Ultimate 
Tensile 

Strength 
MD

Ultimate 
Tensile 

Strength 
XD

Light 
Pene-
tration

Soil Loss 
Ratioa

Permis-
sible 
Shear

Increased 
Biomassb C-Factor Permissible Shear

(oz/yd2) (lbf/in) (lbf/in) (%) (Unitless) (lbf/ft2) (%) (Unitless) (lbf/ft2)

O
W

T

OWT-A 3-12 mos 10.0 80.0 60.0 50.0 3.0 1.00 150 n/a n/a

OWT-C 24-36 
mos 18.0 65.0 70.0 30.0 8.0 2.00 150 n/a n/a

OWT 
Type C

Avg of 6 21.1 122.3 77.7 26.2 11.17 2.4 206 Avg of 4 0.090 Avg of 3 2.16

Min-Max 17.7 (1) 69.0 62.7 (1) 31.4 (1) 9.51 1.7 (1) 187 Max 0.100 Min 0.85 (1)



UPDATE: Functional Longevity (TRI Environmental) - SC
• Functional longevity combines the results of durability and 

performance testing to establish Performance vs. Time. 

• Since TRMs are typically formulated for extended exposures with minimal 
degradation, durability testing to verify minimal degradation may be 
sufficient.

• ECBs, relying on components that degrade at different rates and under 
differing mechanisms, should have both 

Test 1. Degradation vs. Time 

Test 2. Performance vs. Amount of material established through testing.



UPDATE: Biodegradation Testing
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UPDATE: Biodegradation Testing
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Test Set #1: Percent Biodegradation

Straw Avg Excelsior Avg Poly. (Straw Avg) Poly. (Excelsior Avg)


Baseline

		Material		Average Weight (g)		Carbon Content (mg)		CO2 Content (mg)

		Mulch		10		5000		18350

		Excelsior		10		5000		18350

		Straw		10		5000		18350





DataSheet

		Flask		Date		Time (days)		Back-ground CO2 (ppm)		Back-ground O2 (%)		CO2 Reading [ppm] at 180 sec.		Flask T, °C		Flask RH, %		Oxygen (%) at 180 sec.		CO2 Reading [ppm] after O2 refresh		O2 Reading after O2 refresh		Flask Weight, g		Δ Flask Weight, g

		CNTL1		4/9/25		286		400		19.13		7538		22.7		78.0		18.27		400		19.5		417.81		0.15

		CNTL2		4/9/25		286		400		19.14		5285		22.7		78.0		18.52		400		19.5		437.68		0.13

		Xcel1		4/9/25		286		400		19.13		108764		22.5		78.0		7.04		400		19.5		422.19		0.17

		Xcel2		4/9/25		286		400		19.10		121023		22.4		78.0		5.68		400		19.5		464.34		0.16

		Straw1		4/9/25		286		400		19.08		103175		22.4		78.0		7.66		400		19.5		430.72		0.18

		Straw2		4/9/25		286		400		19.07		134543		22.2		78.0		4.18		400		19.5		411.66		0.16





CNTL1

		Control #1 (C1)

		Date		Time (days)		Back-ground CO2 (ppm)		Back-ground O2 (%)		CO2 Reading [ppm] at 180 sec.		Flask T, °C		Flask RH, %		Oxygen (%) at 180 sec.		CO2 Reading [ppm] after O2 refresh		O2 Reading after O2 refresh		Flask Weight, g		Δ Flask Weight, g				Total Generation [ppm]		∆Conc (ppm)		∆MCO2 (mg/L)		Total MCO2 (mg)		Total MC (g)		Time Elapsed (hr)		% degradation

		6/27/24		0						0						18.94		400		19.5								0				0		0				0		0

		7/1/24		4		255		19.86		5285		23.6		78.5		19.06						409.48		-409.48				4885		4885		8.793043965		8.793043965		0.0023959248		96		0.05%

		7/4/24		6						10027						18.35								409.48				9627		4742		8.535642678		17.328686643		0.004721713		144		0.09%

		7/6/24		8		195		19.75		5000		25.0		78.2		18.99						409.41		-409.41				9627		-5027		0		17.328686643		0.004721713		192		0.09%

		7/9/24		11		223		19.86		23526		24.1		80.8		16.63		400		19.5		409.41		0.00				28153		18526		33.346966734		50.675653377		0.0138080799		264		0.28%

		7/11/24		13		130		19.79		6248		24.0		77.7		18.94						407.67		1.74				34001		5848		10.526452632		61.202106009		0.0166763232		312		0.33%

		7/12/24		14		192		19.79		10270		24.4		78.4		18.32		270		19.5+		412.38		-4.71		added 4 mL H2O		38023		4022		7.239636198		68.441742207		0.0186489761		336		0.37%

		7/16/24		18		97		19.69		25066		24.3		76.2		16.01		400		19.5		412.36		0.02				62819		24796		44.633023164		113.074765371		0.0308105628		432		0.62%

		7/18/24		20		119		19,78		19148		23.6		77.9		17.09						412.31		0.05				81567		18748		33.746568732		146.821334103		0.040006		480		0.80%

		7/23/24		25		167		19.91		25731		24.4		80.8		16.58						412.26		0.05				88150		6583		11.849459247		158.67079335		0.043235		600		0.86%

		7/25/24		27		169		19.92		30032		23.9		76.4		16.32		550		19.5		421.72		-9.46		added 4 mL H2O		92451		4301		7.741838709		166.412632059		0.045344		648		0.91%

		7/30/24		32		116		19.68		28633		24.1		76.9		15.94		400		19.5		421.72		0.00				120534		28083		50.549652747		216.962284806		0.059118		768		1.18%

		8/6/24		39		230		19.68		4321		23.8		77.1		18.96		400		19.5		421.44		0.28				124455		3921		7.057835289		224.020120095		0.061041		936		1.22%

		8/13/24		46		220		19.72		43217		21.5		78.8		14.24		400		19.5		421.39		0.05				167272		42817		77.070985353		301.091105448		0.082041		1104		1.64%

		8/20/24		53		215		19.73		45045		24.8		78.1		13.20		400		19.5		421.19		0.20				211917		44645		80.361401805		381.452507253		0.103938		1272		2.08%

		8/27/24		60		225		19.83		43577		24.4		78.6		13.74		400		19.5		420.71		0.48				255094		43177		77.718988593		459.171495846		0.125115		1440		2.50%

		9/4/24		68		105		20.04		34969		25.4		76.5		15.36		400		19.5		420.52		0.19				289663		34569		62.224511121		521.396006967		0.142070		1632		2.84%

		9/11/24		75		190		19.85		42147		25.5		80.9		13.96		400		19.5		420.28		0.24				331410		41747		75.144975723		596.54098269		0.162545		1800		3.25%

		9/18/24		82		190		19.79		40324		26.1		80.9		14.13		400		19.5		420.05		0.23				371334		39924		71.863559316		668.404542006		0.182127		1968		3.64%

		9/25/24		89		196		19.67		35315		25.2		80.5		14.68		400		19.5		419.88		0.17				406249		34915		62.847314235		731.251856241		0.199251		2136		3.99%

		10/2/24		96		550		19.42		26255		23.5		84.4		15.69		400		19.5		419.77		0.11				432104		25855		46.539232695		777.791088936		0.211932		2304		4.24%

		10/8/24		102		300		19.50		14880		25.3		80.5		17.03		400		19.5		419.62		0.15				446584		14480		26.06413032		803.855219256		0.219034		2448		4.38%

		10/15/24		109		340		19.43		18768		26.1		80.7		16.32		400		19.5		419.46		0.16				464952		18368		33.062565312		836.917784568		0.228043		2616		4.56%

		10/23/24		117		220		19.93		15342		23.3		82.7		17.04		400		19.5		419.35		0.11				479894		14942		26.895734478		863.813519046		0.235372		2808		4.71%

		10/29/24		123		450		19.58		11008		24.4		82.6		17.66		400		19.5		419.25		0.10				490502		10608		19.094495472		882.908014518		0.240574		2952		4.81%

		11/5/24		131		360		19.50		9845		25.5		79.4		17.59		400		19.5		419.14		0.11				499947		9445		17.001085005		899.909099523		0.245207		3144		4.90%

		11/15/24		141		300		19.27		15729		23.2		83.1		16.75		400		19.5		419.08		0.06				515276		15329		27.592337961		927.501437484		0.252725		3384		5.05%

		11/27/24		153		260		19.33		13178		23		780		16.97		400		19.5		419.02		0.06				528054		12778		23.000515002		950.501952486		0.258992		3672		5.18%

		12/5/24		161		410		19.29		5332		23.3		78.7		18.12		400		19.5		418.91		0.11				532986		4932		8.877644388		959.379596874		0.261411		3864		5.23%

		12/10/24		166		340		19.33		3984		22.7		80.4		18.49		400		19.5		418.81		0.10				536570		3584		6.451232256		965.83082913		0.263169		3984		5.26%

		12/18/24		174		390		19.43		6255		22.1		81.7		18.13		400		19.5		418.76		0.05				542425		5855		10.539052695		976.369881825		0.266041		4176		5.32%

		12/27/24		183		125		19.63		6338		20.8		77.3		18.26		400		19.5		418.60		0.16				548363		5938		10.688453442		987.058335267		0.268953		4392		5.38%

		1/3/25		190		140		19.41		4781		21.4		76.6		18.36		400		19.5		418.53		0.07				552744		4381		7.885839429		994.944174696		0.271102		4560		5.42%

		1/10/25		197		240		19.70		4346		22.0		77.5		18.65		400		19.5		418.38		0.15				556690		3946		7.102835514		1002.04701021		0.273037		4728		5.46%

		1/17/25		204		260		19.67		4560		22.4		75.8		18.49		400		19.5		418.29		0.09				560850		4160		7.48803744		1009.53504765		0.275078		4896		5.50%

		1/31/25		218		370		19.18		6717		22.8		76.7		17.76		400		19.5		418.20		0.09				567167		6317		11.370656853		1020.905704503		0.278176		5232		5.56%

		2/12/25		230		230		19.37		6120		21.1		80.2		18.10		400		19.5		418.14		0.06				572887		5720		10.29605148		1031.201755983		0.280981		5520		5.62%

		2/28/25		246		400		19.08		10693		22.8		78.0		17.92		400		19.5		418.05		0.09				583180		10293		18.5279375992		1049.7296935822		0.286030		5904		5.72%

		3/14/25		260		400		19.17		8350		22.1		78.0		18.18		400		19.5		418.00		0.05				591130		7950		14.3094393868		1064.0391329691		0.289929		6240		5.80%

		3/27/25		273		400		19.43		5105		19.5		78.0		18.54		400		19.5		417.96		0.04				595835		4705		8.468441862		1072.5075748311		0.292236		6552		5.84%

		4/9/25		286		400		19.13		7538		22.7		78.0		18.27		400		19.5		417.81		0.15				602973		7138		12.8491900056		1085.3567648367		0.295738		6864		5.91%

		4/22/25		299		400		19.08		6907		22.4		78.0		18.34		400		19.5		417.67		0.14				609480		6507		11.7134404869		1097.0702053236		0.298929		7176		5.98%

		4/30/25		307		400		19.00		5375		22.0		78.0		18.51		400		19.5		417.55		0.12				614455		4975		8.9551916557		1106.0253969793		0.301369		7368		6.03%

		5/13/25		320		400		18.72		9161		22.6		78.0		18.09		400		19.5		417.50		0.05				623216		8761		15.769688768		1121.7950857474		0.305666		7680		6.11%
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% Degradation

Cellulose 1 Biodegradation



Xcel1

		Control #2 (C2)

		Date		Time (days)		Back-ground CO2 (ppm)		Back-ground O2 (%)		CO2 Reading [ppm] at 180 sec.		Flask T, °C		Flask RH, %		Oxygen (%) at 180 sec.		CO2 Reading [ppm] after O2 refresh		O2 Reading after O2 refresh		Flask Weight, g		Δ Flask Weight, g				Total Generation [ppm]		∆Conc (ppm)		∆MCO2 (mg/L)		Total MCO2 (mg)		Total MC (g)		Time Elapsed (hr)		% degradation

		6/27/24		0						3291						19.04												0				0		0				0		0

		7/1/24		4		282		19.76		7020		22.9		62.0		18.81						430.25		-430.25				3729		3729		6.712233561		6.712233561		0.0018289465		96		0.04%

		7/4/24		6		271		19.99		11821						18.19								430.25				8530		4801		8.641843209		15.35407677		0.0041836721		144		0.08%

		7/6/24		8		132		19.64		18000		25.0		76.2		17.18						430.21		-430.21				14709		6179		11.122255611		26.476332381		0.0072142595		192		0.14%

		7/9/24		11		348		19.85		27372		24.9		74.5		15.24		400		19.5		430.20		0.01				24081		9372		16.869684348		43.346016729		0.0118109037		264		0.24%

		7/11/24		13		337		19.82		4114		24.7		78.7		19.19						430.52		-0.32				27795		3714		6.685233426		50.031250155		0.0136324932		312		0.27%

		7/12/24		14		277		19.81		1901		24.6		77.9		18.57		270		19.5+		432.93		-2.41		added 4 mL H2O		27795		-2213		0		50.031250155		0.0136324932		336		0.27%

		7/16/24		18		245		19.77		22333		24.1		78.7		16.45		400		19.5		432.90		0.03				49858		22063		39.713598567		89.744848722		0.0244536373		432		0.49%

		7/18/24		20		363		19.82		5865		24.2		78.0		19.01						432.82		0.08				55323		5465		9.837049185		99.581897907		0.027134		480		0.54%

		7/23/24		25		260		19.90		12847		25.2		78.8		18.22						432.76		0.06				62305		6982		12.567662838		112.149560745		0.030558		600		0.61%

		7/25/24		27		275		20.03		16617		24.6		73.7		17.90		400		19.76		441.54		-8.78		added 4 mL H2O		66075		3770		6.78603393		118.935594675		0.032408		648		0.65%

		7/30/24		32		255		19.76		20927		22.1		79.4		16.90		400		19.5		441.54		0.00				86602		20527		36.948784743		155.884379418		0.042475		768		0.85%

		8/6/24		39		266		19.66		24200		23.8		77.6		16.30		400		19.5		441.44		0.10				110402		23800		42.8402142		198.724593618		0.054148		936		1.08%

		8/13/24		46		368		19.75		28803		21.9		81.5		15.55		400		19.5		441.18		0.26				138805		28403		51.125655627		249.850249245		0.068079		1104		1.36%

		8/20/24		53		400		19.73		34652		24.7		79.3		14.95		400		19.5		441.08		0.10				173057		34252		61.653908268		311.504157513		0.084879		1272		1.70%

		8/27/24		60		315		19.82		34309		24.4		79.9		15.13		400		19.5		440.73		0.35				206966		33909		61.036505181		372.540662694		0.101510		1440		2.03%

		9/4/24		68		200		20.03		30291		25.7		74.7		15.28		400		19.5		440.35		0.38				236857		29891		53.804069019		426.344731713		0.116170		1632		2.32%

		9/11/24		75		340		19.81		33878		26.3		79.5		14.91		400		19.5		440.12		0.23				270335		33478		60.260701302		486.605433015		0.132590		1800		2.65%

		9/18/24		82		340		19.71		32200		26.8		78.6		15.23		400		19.5		439.97		0.15				302135		31800		57.2402862		543.845719215		0.148187		1968		2.96%

		9/25/24		89		340		19.67		28952		26.0		80.4		15.43		400		19.5		439.78		0.19				330687		28552		51.393856968		595.239576183		0.162191		2136		3.24%

		10/2/24		96		550		19.42		29888		23.6		84.9		15.39		400		19.5		439.69		0.09				360175		29488		53.078665392		648.318241575		0.176653		2304		3.53%

		10/8/24		102		330		19.50		17480		25.3		79.3		16.62		400		19.5		439.55		0.14				377255		17080		30.74415372		679.062395295		0.185031		2448		3.70%

		10/15/24		109		390		19.42		23134		26.4		80.2		15.71		400		19.5		439.36		0.19				399989		22734		40.921404606		719.983799901		0.196181		2616		3.92%

		10/23/24		117		270		19.71		17225		24.0		80.9		16.77		400		19.5		439.24		0.12				416814		16825		30.285151425		750.268951326		0.204433		2808		4.09%

		10/29/24		123		410		19.64		11665		24.8		81.9		17.56		400		19.5		439.17		0.07				428079		11265		20.277101385		770.546052711		0.209958		2952		4.20%

		11/5/24		131		410		19.48		10442		25.8		79.6		17.41		400		19.5		439.10		0.07				438121		10042		18.075690378		788.621743089		0.214883		3144		4.30%

		11/15/24		141		360		19.29		13253		23.2		82.6		16.91		400		19.5		439.02		0.08				450974		12853		23.135515677		811.757258766		0.221187		3384		4.42%

		11/27/24		153		260		19.32		8423		23.0		78.3		17.57		400		19.5		438.92		0.10				458997		8023		14.441472207		826.198730973		0.225122		3672		4.50%

		12/5/24		161		430		19.27		3651		23.3		78.7		18.44		400		19.5		438.83		0.09				462248		3251		5.851829259		832.050560232		0.226717		3864		4.53%

		12/10/24		166		370		19.33		2761		22.8		79.4		18.66		400		19.5		438.75		0.08				464609		2361		4.249821249		836.300381481		0.227875		3984		4.56%

		12/18/24		174		430		19.40		3958		22.2		81.9		18.53		400		19.5		438.68		0.07				468167		3558		6.404432022		842.704813503		0.229620		4176		4.59%

		12/27/24		183		170		19.55		3853		21.5		77.0		18.61		400		19.5		438.57		0.11				471620		3453		6.215431077		848.92024458		0.231313		4392		4.63%

		1/3/25		190		130		19.40		2659		21.3		75.5		18.69		400		19.5		438.49		0.08				473879		2259		4.066220331		852.986464911		0.232421		4560		4.65%

		1/10/25		197		330		19.53		2381		22.9		77.7		18.81		400		19.5		438.34		0.15				475860		1981		3.565817829		856.55228274		0.233393		4728		4.67%

		1/17/25		204		310		19.41		2546		23.0		75.5		18.68		400		19.5		438.24		0.10				478006		2146		3.862819314		860.415102054		0.234446		4896		4.69%

		1/31/25		218		380		19.18		3912		22.8		77.5		18.23		400		19.5		438.18		0.06				481518		3512		6.321631608		866.736733662		0.236168		5232		4.72%

		2/12/25		230		290		19.27		3477		21.6		80.1		18.48		400		19.5		438.14		0.04				484595		3077		5.538627693		872.275361355		0.237677		5520		4.75%

		2/28/25		246		400		19.08		7809		22.0		78.0		18.24		400		19.5		437.99		0.15				492004		7409		13.3359397994		885.6113011544		0.241311		5904		4.83%

		3/14/25		260		400		19.12		6006		22.1		78.0		18.44		400		19.5		437.90		0.09				497610		5606		10.0909411745		895.7022423288		0.244061		6240		4.88%

		3/27/25		273		400		19.41		2761		19.5		78.0		18.80		400		19.5		437.81		0.09				499971		2361		4.2499436496		899.9521859784		0.245219		6552		4.90%

		4/9/25		286		400		19.14		5285		22.7		78.0		18.52		400		19.5		437.68		0.13				504856		4885		8.7929417245		908.7451277029		0.247614		6864		4.95%

		4/22/25		299		400		19.08		4834		22.3		78.0		18.57		400		19.5		437.53		0.15				509290		4434		7.9816920683		916.7268197712		0.249789		7176		5.00%

		4/30/25		307		400		18.96		4474		21.7		78.0		18.61		400		19.5		437.38		0.15				513364		4074		7.3326923433		924.0595121145		0.251787		7368		5.04%

		5/13/25		320		400		18.71		7629		22.4		78.0		18.26		400		19.5		437.33		0.05				520592		7229		13.0114399369		937.0709520513		0.255333		7680		5.11%
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		Excelsior #1 (X1)

		Date		Time (days)		Back-ground CO2 (ppm)		Back-ground O2 (%)		CO2 Reading [ppm] at 180 sec.		Flask T, °C		Flask RH, %		Oxygen (%) at 180 sec.		CO2 Reading [ppm] after O2 refresh		O2 Reading after O2 refresh		Flask Weight, g		Δ Flask Weight, g				Control Total Generation [ppm]		∆Conc (ppm)		Net Generation [ppm]		Cumulative Net Generation [ppm]		∆MCO2 (mg/L)		Total MCO2 (mg)		Total MC (g)		Time Elapsed (hr)		% degradation

		6/27/24		0						2815						19.24						410.34						0				0		0		0		0				0		0

		7/1/24		4		274		19.78		2854		22.7		80.7		19.33						410.26		0.08				4307		39		0		0		0		0		0		96		0.00%

		7/4/24		6		272		19.94		6017						19.07						410.19		0.07				9079		3163		0		0		0		0		0		144		0.00%

		7/6/24		8		186		19.78		4150		24.8		78.2		19.01						410.11		0.08				12168		-1867		0		0		0		0		0		192		0.00%

		7/9/24		11		400		19.85		25234		25.0		77.6		16.29		400		19.5		410.08		0.03				26117		21084		7135		7135		12.843064215		12.843064215		0.0034994725		264		0.07%

		7/11/24		13		231		19.81		7513		25.1		75.7		18.78						409.65		0.43				30898		7113		2332		9467		4.197620988		17.040685203		0.0046432385		312		0.09%

		7/12/24		14		280		19.80		6692		24.7		78.5		18.82		270		19.5+		413.57		0.08		added 4 mL H2O		32909		-821		0		9467		0		17.040685203		0.0046432385		336		0.09%

		7/16/24		18		344		19.82		45032		24.4		76.4		13.23		500		19.5		413.55		0.02				56339		44762		21333		30800		38.3986919925		55.4393771955		0.0151060973		432		0.30%

		7/18/24		20		305		19.84		7199		24.5		76.5		18.67						413.37		0.18				68445		6699		0		30800		0		55.4393771955		0.0151060973		480		0.30%

		7/23/24		25		282		19.90		7304		25.0		78.9		18.82						413.16		0.21				75228		105		0		30800		0		55.4393771955		0.0151060973		600		0.30%

		7/25/24		27		265		19.97		11466		24.7		77.7		18.68		375		19.75		422.68		0.23		added 7.5 mL H2O		79263		4162		127		30926		0.2277011385		55.667078334		0.0151681412		648		0.30%

		7/30/24		32		272		19.77		12772		21.8		76.9		18.41		400		19.5		422.54		0.14				103568		12397		0		30926		0		55.667078334		0.0151681412		768		0.30%

		8/6/24		39		340		19.67		5403		23.7		76.5		18.80		400		19.5		422.26		0.28				117429		5003		0		30926		0		55.667078334		0.0151681412		936		0.30%

		8/13/24		46		382		19.78		57429		22.1		77.3		12.79		400		19.5		422.22		0.04				153039		57029		21419		52345		38.554392771		94.221471105		0.0256734254		1104		0.51%

		8/20/24		53		400		19.73		62461		24.4		78.8		12.10		400		19.5		422.03		0.19				192487		62061		22613		74958		40.7027035125		134.9241746175		0.0367640803		1272		0.74%

		8/27/24		60		330		19.81		62987		24.4		78.8		12.41		400		19.5		421.56		0.47				231030		62587		24044		99002		43.279416396		178.2035910135		0.0485568368		1440		0.97%

		9/4/24		68		250		19.98		15534		26.0		76.9		17.96		400		19.5		421.34		0.22		added 4.4 mL H2O		263260		15134		0		99002		0		178.2035910135		0.0485568368		1632		0.97%

		9/11/24		75		400		19.78		59295		26.3		78.6		12.51		400		19.5		425.51		0.23				300873		58895		21283		120284		38.3086915425		216.512282556		0.0589951724		1800		1.18%

		9/18/24		82		340		19.61		62574		26.4		79.8		11.86		400		19.5		425.30		0.21				336735		62174		26312		146596		47.361836808		263.874119364		0.071900305		1968		1.44%

		9/25/24		89		400		19.65		67009		26.3		79.5		11.88		400		19.5		425.13		0.17				368468		66609		34876		181472		62.7762138795		326.6503332435		0.0890055404		2136		1.78%

		10/2/24		96		600		19.42		67556		23.9		83.6		11.73		400		19.5		425.04		0.09				396140		67156		39485		220956		71.0724553605		397.722788604		0.108371332		2304		2.17%

		10/8/24		102		330		19.49		42098		25.5		78.3		14.19		400		19.5		424.88		0.16				411920		41698		25918		246874		46.652633262		444.375421866		0.1210832212		2448		2.42%

		10/15/24		109		400		19.40		68098		26.3		78.3		11.53		400		19.5		424.66		0.22				432471		67698		47147		294021		84.865024323		529.240446189		0.144207206		2616		2.88%

		10/23/24		117		300		19.60		48407		24.0		80.0		14.01		400		19.5		424.51		0.15				448354		48007		32124		326145		57.8225891115		587.0630353005		0.1599626799		2808		3.20%

		10/29/24		123		440		19.60		55801		24.9		80.8		13.14		400		19.5		424.39		0.12				459291		55401		44465		370609		80.0365001805		667.099535481		0.1817709906		2952		3.64%

		11/5/24		131		440		19.49		60186		25.8		77.7		12.88		400		19.5		424.23		0.16				469034		59786		50043		420652		90.0769503825		757.1764858635		0.2063151188		3144		4.13%

		11/15/24		141		310		19.28		107953		23.3		81.2		7.13		400		19.5		424.13		0.10				483125		107553		93462		514113		168.2316865942		925.4081724577		0.2521548154		3384		5.04%

		11/27/24		153		270		19.31		108313		23.0		78.3		7.09		400		19.5		424.01		0.12				493526		107913		97513		611626		175.5236195337		1100.9317919914		0.2999814147		3672		6.00%

		12/5/24		161		430		19.26		57530		23.3		78.0		12.33		400		19.5		423.86		0.15				497617		57130		53039		664664		95.4697773465		1196.4015693379		0.325994978		3864		6.52%

		12/10/24		166		380		19.32		37943		23.0		79.0		14.77		400		19.5		423.71		0.15				500590		37543		34571		699235		62.2272111345		1258.6287804724		0.3429506214		3984		6.86%

		12/18/24		174		450		19.39		42899		22.2		81.0		14.54		400		19.5		423.59		0.12				505296		42499		37793		737027		68.0268401325		1326.6556206049		0.3614865451		4176		7.23%

		12/27/24		183		190		19.50		67082		21.3		77.0		11.59		400		19.5		423.46		0.13				509992		66682		61987		799014		111.5762578785		1438.2318784834		0.3918887952		4392		7.84%

		1/3/25		190		200		19.39		53411		21.4		75.9		12.55		400		19.5		423.34		0.12				513312		53011		49691		848705		89.444247219		1527.6761257024		0.4162605247		4560		8.33%

		1/10/25		197		350		19.46		48774		23.2		76.6		13.40		400		19.5		423.19		0.15				516275		48374		45411		894115		81.7393086945		1609.4154343969		0.4385328159		4728		8.77%

		1/17/25		204		340		19.32		55756		23.0		73.5		12.58		400		19.5		423.09		0.10				519428		55356		52203		946318		93.965869827		1703.3813042239		0.4641365952		4896		9.28%

		1/31/25		218		380		19.18		104257		22.8		75.9		7.54		400		19.5		422.96		0.13				524343		103857		98942		1045261		178.0972220017		1881.4785262256		0.5126644486		5232		10.25%

		2/12/25		230		330		19.24		100000		21.6		77.8		8.21		400		19.5		422.80		0.16				528741		99600		95202		1140462		171.3635568135		2052.8420830391		0.5593575158		5520		11.19%

		2/28/25		246		400		19.08		102364		23.0		78.0		7.75		400		19.5		422.63		0.17				537592		101964		93113		1233575		167.6041789767		2220.4462620158		0.6050262294		5904		12.10%

		3/14/25		260		400		19.13		99209		22.1		78.0		8.10		400		19.5		422.50		0.13				544370		98809		92031		1325606		165.6571798018		2386.1034418176		0.6501644256		6240		13.00%

		3/27/25		273		400		19.38		103716		19.7		78.0		7.60		400		19.5		422.36		0.14				547903		103316		99783		1425390		179.6106738889		2565.7141157064		0.6991046637		6552		13.98%

		4/9/25		286		400		19.13		108764		22.5		78.0		7.04		400		19.5		422.19		0.17				553914		108364		102352		1527742		184.2347969294		2749.9489126358		0.7493048808		6864		14.99%

		4/22/25		299		400		19.07		35121		22.5		78.0		15.21		400		19.5		421.86		0.33				559385		34721		29250		1556992		52.6501026892		2802.599015325		0.7636509579		7176		15.27%

		4/30/25		307		400		18.95		63064		21.7		78.0		12.11		400		19.5		421.75		0.11				563910		62664		58139		1615131		104.6512056534		2907.2502209784		0.7921662727		7368		15.84%

		5/13/25		320		400		18.71		96054		22.4		78.0		8.45		400		19.5		421.63		0.12				571904		95654		87660		1702791		157.7880581363		3065.0382791148		0.835160294		7680		16.70%

																														-90475		-2815				-162.8550834713		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																														0		-2815				0		2902.1831956434		0.7907856119		0		15.82%

																																												0.00%

																																												0.00%
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		Excelsior #2 (X2)

		Date		Time (days)		Back-ground CO2 (ppm)		Back-ground O2 (%)		CO2 Reading [ppm] at 180 sec.		Flask T, °C		Flask RH, %		Oxygen (%) at 180 sec.		CO2 Reading [ppm] after O2 refresh		O2 Reading after O2 refresh		Flask Weight, g		Δ Flask Weight, g				Control Total Generation [ppm]		∆Conc (ppm)		Net Generation [ppm]		Cumulative Net Generation [ppm]		∆MCO2 (mg/L)		Total MCO2 (mg)		Total MC (g)		Time Elapsed (hr)		% degradation

		6/27/24		0						3311						19.11						457.08						0				0		0		0		0				0		0

		7/1/24		4		273		19.80		15465		22.5		79.7		17.36						456.94		0.14				4307		12154		7847		7847		14.124670623		14.124670623		0.0038486841		96		0.08%

		7/4/24		6		295		19.90		24344						16.16						456.78		0.16				9079		8879		4108		11955		7.3935369675		21.5182075905		0.0058632718		144		0.12%

		7/6/24		8		180		19.81		31500		24.9		73.5		15.58						456.60		0.18				12168		7156		4067		16021		7.3197365985		28.837944189		0.0078577505		192		0.16%

		7/9/24		11		395		19.76		69625		24.8		74.7		12.12						456.57		0.03				26117		38125		24176		40197		43.517017584		72.354961773		0.0197152484		264		0.39%

		7/11/24		13		348		19.85		76270		25.3		71.8		11.05						456.48		0.09				30898		6645		1864		42061		3.355216776		75.710178549		0.0206294764		312		0.41%

		7/12/24		14		278		19.80		81100		24.7		73.0		10.41		270		19.5+		462.04		0.09		added 5.65 mL H2O		32909		4830		2819		44880		5.074225371		80.78440392		0.0220120992		336		0.44%

		7/16/24		18		425		19.78		43021		24.2		74.6		13.43		500		19.5		461.94		0.10				56339		42751		19322		64202		34.7788738935		115.5632778135		0.0314886316		432		0.63%

		7/18/24		20		360		19.84		7002		24.9		76.7		18.79						461.84		0.10				68445		6502		0		64202		0		115.5632778135		0.0314886316		480		0.63%

		7/23/24		25		284		19.88		64530		25.5		75.2		12.12		400		19.6		461.74		0.10				75228		57528		50746		114947		91.3423567095		206.905634523		0.0563775571		600		1.13%

		7/25/24		27		305		19.94		14131		25.1		72.1		19.34		400		19.75		468.65		0.09		added 7 mL H2O		79263		13731		9696		124643		17.4519872595		224.3576217825		0.061132867		648		1.22%

		7/30/24		32		294		19.84		44262		22.0		79.5		13.59		400		19.5		468.55		0.10				103568		43862		19557		144200		35.202776013		259.5603977955		0.070724904		768		1.41%

		8/6/24		39		296		19.65		98096		23.6		76.2		7.97		400		19.5		468.42		0.13				117429		97696		83836		228035		150.9046545195		410.465052315		0.1118433385		936		2.24%

		8/13/24		46		390		19.75		59051		21.6		79.4		11.51		400		19.5		468.33		0.09				153039		58651		23041		251076		41.474007369		451.939059684		0.123144158		1104		2.46%

		8/20/24		53		400		19.73		84686		24.4		80.0		10.39		400		19.5		468.14		0.19				192487		84286		44838		295914		80.7079035375		532.6469632215		0.1451354123		1272		2.90%

		8/27/24		60		375		19.82		76714		24.5		79.0		10.03		400		19.5		467.88		0.26				231030		76314		37771		333685		67.988139939		600.6351031605		0.1636607911		1440		3.27%

		9/4/24		68		250		19.90		79775		26.1		74.4		11.08		400		19.5		467.61		0.27				263260		79375		47145		380830		84.861424305		685.4965274655		0.1867837949		1632		3.74%

		9/11/24		75		450		19.75		89098		26.5		78.0		9.93		400		19.5		467.34		0.27				300873		88698		51086		431915		91.9543597695		777.450887235		0.2118394788		1800		4.24%

		9/18/24		82		360		19.71		93985		26.3		78.6		9.33		400		19.5		467.20		0.14				336735		93585		57723		489638		103.901919507		881.352806742		0.2401506285		1968		4.80%

		9/25/24		89		400		19.61		96632		26.4		76.0		9.26		400		19.5		467.03		0.17				368468		96232		64499		554137		116.0978804865		997.4506872285		0.2717849284		2136		5.44%

		10/2/24		96		550		19.41		89680		23.0		83.2		9.50		400		19.5		466.92		0.11				396140		89280		61609		615745		110.8958544765		1108.346541705		0.3020017825		2304		6.04%

		10/8/24		102		370		19.40		56614		25.1		77.6		12.57		400		19.5		466.79		0.13				411920		56214		40434		656179		72.781563906		1181.128105611		0.3218332713		2448		6.44%

		10/15/24		109		500		19.38		99029		26.5		76.2		9.41		400		19.5		466.59		0.20				432471		98629		78078		734257		140.541102702		1321.669208313		0.3601278497		2616		7.20%

		10/23/24		117		360		19.54		84434		24.0		78.8		9.53		400		19.5		466.45		0.14				448354		84034		68151		802408		122.6715133545		1444.3407216675		0.3935533302		2808		7.87%

		10/29/24		123		490		19.55		73904		24.4		79.2		11.17		400		19.5		466.35		0.10				459291		73504		62568		864975		112.6220631075		1556.962784775		0.4242405408		2952		8.48%

		11/5/24		131		550		19.48		77894		26.1		74.8		10.81		400		19.5		466.11		0.24				469034		77494		67751		932726		121.9515097545		1678.9142945295		0.457469835		3144		9.15%

		11/15/24		141		650		19.28		127242		23.3		82.6		4.99		400		19.5		466.06		0.05				483125		126842		112751		1045477		202.9531718808		1881.8674664103		0.5127704268		3384		10.26%

		11/27/24		153		380		19.29		132290		23.0		78.3		4.43		400		19.5		465.91		0.15				493526		131890		121489		1166966		218.682101245		2100.5495676553		0.5723568304		3672		11.45%

		12/5/24		161		580		19.25		73619		23.3		74.8		10.99		400		19.5		465.79		0.12				497617		73219		69128		1236094		124.4301221475		2224.9796898028		0.6062614959		3864		12.13%

		12/10/24		166		530		19.32		42790		23.1		78.0		14.12		400		19.5		465.66		0.13				500590		42390		39418		1275511		70.9518547575		2295.9315445603		0.6255944263		3984		12.51%

		12/18/24		174		560		19.36		71873		22.4		80.3		10.99		400		19.5		465.58		0.08				505296		71473		66767		1342278		120.1803008985		2416.1118454588		0.6583411023		4176		13.17%

		12/27/24		183		290		19.46		73191		21.1		76.3		10.87		400		19.5		465.44		0.14				509992		72791		68096		1410373		122.5725128595		2538.6843583183		0.6917396072		4392		13.83%

		1/3/25		190		320		19.38		57927		21.4		74.9		12.37		400		19.5		465.30		0.14				513312		57527		54207		1464580		97.573087863		2636.2574461813		0.7183262796		4560		14.37%

		1/10/25		197		470		19.39		53274		23.2		75.0		12.56		400		19.5		465.21		0.09				516275		52874		49911		1514491		89.8393491945		2726.0967953758		0.7428056663		4728		14.86%

		1/17/25		204		450		19.31		62669		23.0		71.6		12.02		400		19.5		465.11		0.10				519428		62269		59116		1573607		106.409332044		2832.5061274198		0.7718000347		4896		15.44%

		1/31/25		218		500		19.18		121383		22.8		75.9		5.64		400		19.5		465.01		0.10				524343		120983		116069		1689675		208.9247089383		3041.4308363581		0.8287277483		5232		16.57%

		2/12/25		230		550		19.20		121203		21.8		76.0		5.66		400		19.5		464.87		0.14				528741		120803		116404		1806080		209.5290137198		3250.959850078		0.8858201226		5520		17.72%

		2/28/25		246		400		19.04		137067		22.8		78.0		3.90		400		19.5		464.73		0.14				537592		136667		127816		1933896		230.0704025063		3481.0302525842		0.9485096056		5904		18.97%

		3/14/25		260		400		19.13		119310		22.2		78.0		5.87		400		19.5		464.62		0.11				544370		118910		112132		2046028		201.8389144695		3682.8691670538		1.003506585		6240		20.07%

		3/27/25		273		400		19.36		121744		19.7		78.0		5.60		400		19.5		464.50		0.12				547903		121344		117811		2163839		212.060660138		3894.9298271918		1.0612887813		6552		21.23%

		4/9/25		286		400		19.10		121023		22.4		78.0		5.68		400		19.5		464.34		0.16				553914		120623		114611		2278450		206.3007875788		4101.2306147705		1.1175015299		6864		22.35%

		4/22/25		299		400		19.01		104437		22.5		78.0		7.52		400		19.5		464.17		0.17				559385		104037		98566		2377016		177.4202998171		4278.6509145876		1.1658449359		7176		23.32%

		4/30/25		307		400		18.93		63785		21.7		78.0		12.03		400		19.5		464.01		0.16				563910		63385		58860		2435877		105.9492051034		4384.600119691		1.1947139291		7368		23.89%

		5/13/25		320		400		18.68		114172		22.4		78.0		6.44		400		19.5		463.93		0.08				571904		113772		105777		2541654		190.4002943167		4575.0004140077		1.2465941183		7680		24.93%

																														-109088		-3311				-196.3601241157		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																														0		-3311				0		4378.640289892		1.1930899972		0		23.86%

																																												0.00%





Straw2

		



Control 1

Elapsed Time [days]

Total Mass CO2 [mg]

CO2 Generation



StrawAvg

		



Control 1

Time Elapsed (days)

% Degradation

Cellulose 1 Biodegradation



CO2 Mass

		0		0.00%		0.00%

		Time (days)		% degradation		% degradation		Avg		Avg Degradation Rate (%/day)		Δ Bottle Weight (g)		Δ Bottle Weight (g)		Avg Total Δ Bottle Weight (g)

		0		0.00%		0.00%		0.00%

		4		0.00%		0.08%		0.04%		0.010%		0.08		0.14		0.11

		6		0.00%		0.12%		0.06%		0.010%		0.07		0.16		0.22

		8		0.00%		0.16%		0.08%		0.010%		0.08		0.18		0.35

		11		0.07%		0.39%		0.23%		0.021%		0.03		0.03		0.38

		13		0.09%		0.41%		0.25%		0.019%		0.43		0.09		0.64

		14		0.09%		0.44%		0.27%		0.019%		0.08		0.09		0.73

		18		0.30%		0.63%		0.47%		0.026%		0.02		0.10		0.79

		20		0.30%		0.63%		0.47%		0.023%		0.18		0.10		0.93

		25		0.30%		1.13%		0.71%		0.029%		0.21		0.10		1.08

		27		0.30%		1.22%		0.76%		0.028%		0.23		0.09		1.24

		32		0.30%		1.41%		0.86%		0.027%		0.14		0.10		1.36

		39		0.30%		2.24%		1.27%		0.033%		0.28		0.13		1.57

		46		0.51%		2.46%		1.49%		0.032%		0.04		0.09		1.63

		53		0.74%		2.90%		1.82%		0.034%		0.19		0.19		1.82

		60		0.97%		3.27%		2.12%		0.035%		0.47		0.26		2.19

		68		0.97%		3.74%		2.35%		0.035%		0.22		0.27		2.43

		75		1.18%		4.24%		2.71%		0.036%		0.23		0.27		2.68

		82		1.44%		4.80%		3.12%		0.038%		0.21		0.14		2.86

		89		1.78%		5.44%		3.61%		0.041%		0.17		0.17		3.03

		96		2.17%		6.04%		4.10%		0.043%		0.09		0.11		3.13

		102		2.42%		6.44%		4.43%		0.043%		0.16		0.13		3.27

		109		2.88%		7.20%		5.04%		0.046%		0.22		0.20		3.48

		117		3.20%		7.87%		5.54%		0.047%		0.15		0.14		3.63

		123		3.64%		8.48%		6.06%		0.049%		0.12		0.10		3.74

		131		4.13%		9.15%		6.64%		0.051%		0.16		0.24		3.94

		141		5.04%		10.26%		7.65%		0.054%		0.10		0.05		4.01

		153		6.00%		11.45%		8.72%		0.057%		0.12		0.15		4.15

		161		6.52%		12.13%		9.32%		0.058%		0.15		0.12		4.28

		166		6.86%		12.51%		9.69%		0.058%		0.15		0.13		4.42

		174		7.23%		13.17%		10.20%		0.059%		0.12		0.08		4.52

		183		7.84%		13.83%		10.84%		0.059%		0.13		0.14		4.66

		190		8.33%		14.37%		11.35%		0.060%		0.12		0.14		4.79

		197		8.77%		14.86%		11.81%		0.060%		0.15		0.09		4.91

		204		9.28%		15.44%		12.36%		0.061%		0.10		0.10		5.01

		218		10.25%		16.57%		13.41%		0.062%		0.13		0.10		5.12

		230		11.19%		17.72%		14.45%		0.063%		0.16		0.14		5.27

		246		12.10%		18.97%		15.54%		0.063%		0.17		0.14		5.43

		260		13.00%		20.07%		16.54%		0.064%		0.13		0.11		5.55

		273		13.98%		21.23%		17.60%		0.064%		0.14		0.12		5.68

		286		14.99%		22.35%		18.67%		0.065%		0.17		0.16		5.84

		299		15.27%		23.32%		19.29%		0.06%		0.33		0.17		6.09

		307		15.84%		23.89%		19.87%		0.06%		0.11		0.16		6.23

		320		16.70%		24.93%		20.82%		0.07%		0.12		0.08		6.33

		0		15.82%		23.86%		19.84%		0.00%		0.00		0.00		6.33

		0		15.82%		23.86%		19.84%		0.00%		0.00		0.00		6.33

		0		15.82%		23.86%		19.84%		0.00%		0.00		0.00		6.33

		0		15.82%		23.86%		19.84%		0.00%		0.00		0.00		6.33





% Degr-linlog

		Straw #1 (S1)						CO2 vs O:		-9013.84x+172221.26

		Date		Time (days)		Back-ground CO2 (ppm)		Back-ground O2 (%)		CO2 Reading [ppm] at 180 sec.		Flask T, °C		Flask RH, %		Oxygen (%) at 180 sec.		CO2 Reading [ppm] after O2 refresh		O2 Reading after O2 refresh		Flask Weight, g		Δ Flask Weight, g				Control Total Generation [ppm]		∆Conc (ppm)		Net Generation [ppm]		Cumulative Net Generation [ppm]		∆MCO2 (mg/L)		Total MCO2 (mg)		Total MC (g)		Time Elapsed (hr)		% degradation		Degradation Rate (%/day)

		6/27/24		0						4767						18.91						424.20						0				0		0		0		0				0		0

		7/1/24		4		286		19.83		67465		22.5		75.8		11.40		1800		19.59		424.13		0.07				4307		62698		58391		58391		105.104325519		105.104325519		0.0286387808		96		0.57%		0.143%

		7/4/24		6		329		19.96		45704						14.02						424.06		0.07				9079		43904		39133		97524		70.4388521925		175.5431777115		0.0478319285		144		0.96%		0.159%

		7/6/24		8		246		19.82		98337		24.9		72.3		8.04		1000		19.50		426.13		0.13		added 2.2 mL H2O		12168		52633		49544		147067		89.1795359371		264.7227136485		0.0721315296		192		1.44%		0.180%

		7/9/24		11		444		19.85		99234		25.4		70.8		7.94		1800		19.5		426.08		0.05				26117		98234		84285		231352		151.7129209704		416.435634619		0.1134702002		264		2.27%		0.206%

		7/11/24		13		526		19.82		50802		25.8		75.9		12.67						426.00		0.08				30898		49002		44221		275573		79.598197989		496.033832608		0.1351590825		312		2.70%		0.208%

		7/12/24		14		370		19.81		53065		24.7		71.0		12.73		270		19.5+		429.10		0.15		added 3.25 mL H2O		32909		2263		252		275825		0.453602268		496.487434876		0.1352826798		336		2.71%		0.193%

		7/16/24		18		425		19.77		99605		24.6		72.1		7.41		1000		19.45		428.90		0.20				56339		99335		75906		351730		136.6305831495		633.1180180255		0.1725117215		432		3.45%		0.192%

		7/18/24		20		295		19.84		25289		24.7		74.7		16.14						428.81		0.09				68445		24289		12183		363913		21.9286096425		655.046627668		0.1784868195		480		3.57%		0.178%

		7/23/24		25		390		19.86		51932		25.2		72.9		14.13		500		19.5		428.68		0.13				75228		26643		19861		383773		35.7490787445		690.7957064125		0.1882277129		600		3.76%		0.151%

		7/24/25		27		317		19.95		19456		24.2		72.8		16.60		550		19.65		435.60		0.08		added 7 mL H2O		79263		18956		14921		398694		26.8570342845		717.652740697		0.1955457059		648		3.91%		0.145%

		7/30/24		32		315		19.84		84709		21.8		77.0		10.48		600		19.73		435.59		0.01				103568		84159		59854		458548		107.737738686		825.390479383		0.224902038		768		4.50%		0.141%

		8/6/24		39		398		19.67		104617		23.7		78.0		7.50		400		19.5		435.54		0.05				117429		104017		90157		548705		162.2833394126		987.6738187956		0.2691209316		936		5.38%		0.138%

		8/13/24		46		410		19.78		88638		22.2		80.7		9.24		400		19.5		435.26		0.28				153039		88238		52628		601333		94.730873652		1082.4046924476		0.2949331587		1104		5.90%		0.128%

		8/20/24		53		400		19.73		95408		25.0		80.6		9.41		400		19.5		434.86		0.40				192487		95008		55560		656892		100.0076000355		1182.4122924831		0.322183186		1272		6.44%		0.122%

		8/27/24		60		375		19.82		83050		24.2		81.0		9.63		400		19.5		434.60		0.26				231030		82650		44107		700999		79.392996963		1261.8052894461		0.3438161552		1440		6.88%		0.115%

		9/4/24		68		350		19.94		82709		26.1		74.7		10.32		400		19.5		434.31		0.29				263260		82309		50079		751078		90.142650711		1351.9479401571		0.3683781853		1632		7.37%		0.108%

		9/11/24		75		450		19.71		90275		26.0		81.6		9.56		400		19.5		434.03		0.28				300873		89875		52263		803341		94.0729703625		1446.0209105196		0.3940111473		1800		7.88%		0.105%

		9/18/24		82		400		19.71		87675		26.3		81.9		9.19		400		19.5		433.82		0.21				336735		87275		51413		854754		92.543862717		1538.5647732366		0.4192274586		1968		8.38%		0.102%

		9/25/24		89		450		19.61		95045		26.4		81.0		9.50		400		19.5		433.62		0.20				368468		94645		62912		917665		113.2412662035		1651.8060394401		0.4500833895		2136		9.00%		0.101%

		10/2/24		96		550		19.40		90566		22.7		84.6		9.44		400		19.5		433.47		0.15				396140		90166		62495		980160		112.4906624505		1764.2967018906		0.4807347962		2304		9.61%		0.100%

		10/8/24		102		400		19.47		60352		25.2		81.2		12.45		400		19.5		433.29		0.18				411920		59952		44172		1024332		79.509997548		1843.8066994386		0.5023996456		2448		10.05%		0.099%

		10/15/24		109		550		19.37		100000		26.4		80.4		8.53		400		19.5		433.10		0.19				432471		99600		79049		1103381		142.288911441		1986.0956108796		0.5411704662		2616		10.82%		0.099%

		10/23/24		117		460		19.53		95640		24.2		80.1		9.14		400		19.5		432.96		0.14				448354		95240		79357		1182737		142.8424142085		2128.9380250881		0.5800921049		2808		11.60%		0.099%

		10/29/24		123		500		19.57		66723		24.5		82.2		11.93		400		19.5		432.80		0.16				459291		66323		55387		1238124		99.6961984785		2228.6342235666		0.6072572816		2952		12.15%		0.099%

		11/5/24		131		610		19.48		73489		26.1		80.1		11.32		400		19.5		432.64		0.16				469034		73089		63346		1301469		114.0224701095		2342.6566936761		0.6383260746		3144		12.77%		0.097%

		11/15/24		141		740		19.26		111558		23.3		82.7		6.73		400		19.5		432.54		0.10				483125		111158		97067		1398537		174.7216838441		2517.3783775202		0.6859341628		3384		13.72%		0.097%

		11/27/24		153		380		19.28		116876		23.0		78.3		6.14		400		19.5		432.41		0.13				493526		116476		106076		1504612		190.937363002		2708.3157405222		0.7379606922		3672		14.76%		0.096%

		12/5/24		161		640		19.24		55223		23.4		79.3		12.49		400		19.5		432.24		0.17				497617		54823		50732		1555344		91.3171565835		2799.6328971057		0.7628427513		3864		15.26%		0.095%

		12/10/24		166		530		19.31		37877		23.2		79.8		14.68		400		19.5		432.13		0.11				500590		37477		34505		1589848		62.1084105405		2861.7413076462		0.7797660239		3984		15.60%		0.094%

		12/18/24		174		640		19.30		60010		22.4		81.7		12.21		400		19.5		432.05		0.08				505296		59610		54904		1644752		98.8267941315		2960.5681017777		0.8066943057		4176		16.13%		0.093%

		12/27/24		183		350		19.49		63062		21.5		77.9		11.76		400		19.5		431.91		0.14				509992		62662		57967		1702718		104.3402216985		3064.9083234762		0.8351248838		4392		16.70%		0.091%

		1/3/25		190		330		19.36		48112		21.4		77.1		13.27		400		19.5		431.76		0.15				513312		47712		44392		1747110		79.905999528		3144.8143230042		0.8568976357		4560		17.14%		0.090%

		1/10/25		197		500		19.36		43098		23.3		77.4		13.59		400		19.5		431.64		0.12				516275		42698		39735		1786845		71.5224576105		3216.3367806147		0.8763860438		4728		17.53%		0.089%

		1/17/25		204		470		19.30		49041		23.6		77.4		13.06		400		19.5		431.52		0.12				519428		48641		45488		1832333		81.878809392		3298.2155900067		0.8986963461		4896		17.97%		0.088%

		1/31/25		218		520		19.17		101643		22.8		77.7		7.83		400		19.5		431.43		0.09				524343		101243		96328		1928661		173.3919739955		3471.6075640022		0.9459421155		5232		18.92%		0.087%

		2/12/25		230		550		19.18		100000		22.0		79.6		8.92		400		19.5		431.26		0.17				528741		99600		95202		2023863		171.3635568135		3642.9711208157		0.9926351828		5520		19.85%		0.086%

		2/28/25		246		400		19.00		111648		22.9		78.0		6.72		400		19.5		431.16		0.10				537592		111248		102397		2126260		184.315921895		3827.2870427107		1.0428575048		5904		20.86%		0.085%

		3/14/25		260		400		19.13		97136		22.2		78.0		8.33		400		19.5		431.03		0.13				544370		96736		89958		2216218		161.9254313831		3989.2124740938		1.0869788758		6240		21.74%		0.084%

		3/27/25		273		400		19.34		93981		19.8		78.0		8.68		400		19.5		430.90		0.13				547903		93581		90048		2306266		162.0876813144		4151.3001554082		1.1311444565		6552		22.62%		0.083%

		4/9/25		286		400		19.08		103175		22.4		78.0		7.66		400		19.5		430.72		0.18				553914		102775		96764		2403030		174.1753011922		4325.4754566004		1.1786036666		6864		23.57%

		4/22/25		299		400		18.98		86950		22.4		78.0		9.46		400		19.5		430.56		0.16				559385		86550		81079		2484109		145.9438131554		4471.4192697558		1.2183703732		7176		24.37%

		4/30/25		307		400		18.92		51256		21.6		78.0		13.42		400		19.5		430.38		0.18				563910		50856		46331		2530441		83.3964646602		4554.815734416		1.2410942056		7368		24.82%

		5/13/25		320		400		18.65		91457		22.5		78.0		8.96		400		19.5		430.32		0.06				571904		91057		83063		2613503		149.5133116428		4704.3290460588		1.2818335275		7680		25.64%

																														-87830		-4767				-158.0939545458		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																														0		-4767				0		4546.235091513		1.2387561557		0		24.78%

																																												0.00%

																																												0.00%

																																												0.00%





% Degr-linlog

		



Control 1

Elapsed Time [days]

Total Mass CO2 [mg]

CO2 Generation



% Degr-linlog (AVG)

		



Control 1

Time Elapsed (days)

% Degradation

Cellulose 1 Biodegradation



DegradationRate

		Straw #2 (S2)						CO2 vs O:		-9013.84x+172221.26

		Date		Time (days)		Back-ground CO2 (ppm)		Back-ground O2 (%)		CO2 Reading [ppm] at 180 sec.		Flask T, °C		Flask RH, %		Oxygen (%) at 180 sec.		CO2 Reading [ppm] after O2 refresh		O2 Reading after O2 refresh		Flask Weight, g		Δ Flask Weight, g				Control Total Generation [ppm]		∆Conc (ppm)		Net Generation [ppm]		Cumulative Net Generation [ppm]		∆MCO2 (mg/L)		Total MCO2 (mg)		Total MC (g)		Time Elapsed (hr)		% degradation

		6/27/24		0						3271						19.16						404.10						0				0		0		0		0				0		0

		7/1/24		4		286		19.86		21180		22.4		79.5		17.24						404.01		0.09				4307		17909		13602		13602		24.483722418		24.483722418		0.006671314		96		0.13%

		7/4/24		6		395		19.98		67823						10.59		3503		19.59		403.90		0.11				9079		46643		41872		55474		75.3690768435		99.8527992615		0.0272078472		144		0.54%

		7/6/24		8		245		19.82		42048		25.2		73.1		15.22		1000		19.50		403.73		0.17				12168		38545		35456		90929		63.8202190995		163.673018361		0.0445975527		192		0.89%

		7/9/24		11		440		19.77		122437		25.6		71.0		5.16		2000		19.75		403.69		0.04				26117		121437		107488		198417		193.4786553084		357.1516736694		0.0973165323		264		1.95%

		7/11/24		13		583		19.87		38802		25.6		76.4		15.15						403.54		0.15				30898		36802		32021		230438		57.638088189		414.7897618584		0.1130217335		312		2.26%

		7/12/24		14		370		19.81		22700		24.6		71.5		17.20		270		19.5+		407.08		0.16		added 3.7 mL H2O		32909		-16102		0		230438		0		414.7897618584		0.1130217335		336		2.26%

		7/16/24		18		415		19.78		106948		24.7		75.8		6.97		1000		19.4		406.88		0.20				56339		106678		83249		313686		149.8483098778		564.6380717362		0.1538523356		432		3.08%

		7/18/24		20		475		19.81		6310		25.1		79.9		18.80						406.72		0.16				68445		5310		0		313686		0		564.6380717362		0.1538523356		480		3.08%

		7/23/24		25		451		19.86		9509		25.6		81.3		18.62						406.48		0.24				75228		3199		0		313686		0		564.6380717362		0.1538523356		600		3.08%

		7/25/24		27		360		19.95		19313		25.5		77.2		17.17		350		19.7		413.32		0.16		added 7 mL H2O		79263		9804		5769		319455		10.3833519165		575.0214236527		0.1566815868		648		3.13%

		7/30/24		32		411		19.75		32843		22.2		81.3		16.33						413.27		0.05				103568		32493		8188		327643		14.738473692		589.7598973447		0.1606975197		768		3.21%

		8/6/24		39		400		19.67		41378		23.7		73.2		14.80		400		19.5		413.12		0.15				117429		8535		0		327643		0		589.7598973447		0.1606975197		936		3.21%

		8/13/24		46		450		19.78		99700		22.1		76.6		8.43		400		19.5		412.91		0.21				153039		99300		63690		391333		114.64257321		704.4024705547		0.1919352781		1104		3.84%

		8/20/24		53		400		19.73		102841		24.7		77.3		7.45		400		19.5		412.65		0.26				192487		102441		62992		454325		113.3865413299		817.7890118846		0.2228307934		1272		4.46%

		8/27/24		60		400		19.82		17573		24.4		77.4		17.69		400		19.5		412.19		0.46				231030		17173		0		454325		0		817.7890118846		0.2228307934		1440		4.46%

		9/4/24		68		420		19.92		91998		26.3		73.1		9.25		400		19.5		415.28		0.11		added 3.2 mL H2O		263260		91598		59368		513693		106.862934312		924.6519461966		0.2519487592		1632		5.04%

		9/11/24		75		450		19.73		101129		26.6		78.3		7.65		400		19.5		415.16		0.12				300873		100729		63117		576810		113.610764851		1038.2627110476		0.2829053709		1800		5.66%

		9/18/24		82		400		19.52		108232		26.3		81.0		6.82		400		19.5		414.93		0.23				336735		107832		71970		648779		129.5461415675		1167.8088526151		0.318204047		1968		6.36%

		9/25/24		89		450		19.53		105921		26.4		79.9		7.09		400		19.5		414.73		0.20				368468		105521		73788		722567		132.8186781701		1300.6275307851		0.3543944226		2136		7.09%

		10/2/24		96		550		19.41		96309		23.3		84.2		9.69		400		19.5		414.60		0.13				396140		95909		68238		790805		122.8281141375		1423.4556449226		0.3878625735		2304		7.76%

		10/8/24		102		380		19.47		44642		25.3		80.0		14.06		400		19.5		414.37		0.23				411920		44242		28462		819267		51.231856158		1474.6875010806		0.4018222074		2448		8.04%

		10/15/24		109		550		19.37		87435		26.5		78.7		9.74		400		19.5		414.11		0.26				432471		87035		66484		885751		119.671798356		1594.3592994366		0.4344303268		2616		8.69%

		10/23/24		117		460		19.53		93868		24.2		80.0		9.52		400		19.5		413.97		0.14				448354		93468		77585		963335		139.6527982605		1734.0120976971		0.4724828604		2808		9.45%

		10/29/24		123		520		19.57		75380		24.7		81.5		11.13		400		19.5		413.85		0.12				459291		74980		64044		1027379		115.2788763915		1849.2909740886		0.5038939984		2952		10.08%

		11/5/24		131		600		19.42		72066		25.8		79.6		12.20		400		19.5		413.65		0.20				469034		71666		61923		1089301		111.4610573025		1960.7520313911		0.5342648587		3144		10.69%

		11/15/24		141		720		19.26		133732		23.5		83.0		4.27		400		19.5		413.55		0.10				483125		133332		119241		1208542		214.6351669305		2175.3871983216		0.5927485554		3384		11.85%

		11/27/24		153		420		19.26		132921		23.0		78.3		4.36		400		19.5		413.43		0.12				493526		132521		122120		1330663		219.8178507638		2395.2050490854		0.6526444275		3672		13.05%

		12/5/24		161		640		19.24		97554		23.4		78.2		8.11		400		19.5		413.24		0.19				497617		97154		93063		1423725		167.5133375625		2562.7183866479		0.6982883887		3864		13.97%

		12/10/24		166		530		19.27		54445		23.2		79.5		12.72		400		19.5		413.13		0.11				500590		54045		51073		1474798		91.9309596525		2654.6493463004		0.7233376965		3984		14.47%

		12/18/24		174		640		19.27		87608		22.4		81.7		9.93		400		19.5		413.03		0.10				505296		87208		82502		1557299		148.5034425135		2803.1527888139		0.7638018498		4176		15.28%

		12/27/24		183		390		19.45		78746		21.6		77.4		10.44		400		19.5		412.89		0.14				509992		78346		73651		1630950		132.5715628545		2935.7243516684		0.7999248915		4392		16.00%

		1/3/25		190		310		19.35		54070		21.4		76.7		12.82		400		19.5		412.76		0.13				513312		53670		50350		1681300		90.63045315		3026.3548048184		0.8246198378		4560		16.49%

		1/10/25		197		520		19.30		48833		23.2		78.0		13.37		400		19.5		412.62		0.14				516275		48433		45470		1726769		81.8455092255		3108.2003140439		0.8469210665		4728		16.94%

		1/17/25		204		500		19.28		54313		23.5		75.6		12.42		400		19.5		412.52		0.10				519428		53913		50760		1777529		91.36845684		3199.5687708839		0.8718171038		4896		17.44%

		1/31/25		218		500		19.17		107231		22.9		77.7		7.21		400		19.5		412.40		0.12				524343		106831		101917		1879446		183.4514697328		3383.0202406166		0.9218038803		5232		18.44%

		2/12/25		230		590		19.16		103986		22.0		78.7		7.57		400		19.5		412.23		0.17				528741		103586		99188		1978634		178.5392768519		3561.5595174685		0.9704521846		5520		19.41%

		2/28/25		246		400		18.98		134724		23.0		78.0		4.16		400		19.5		412.10		0.13				537592		134324		125473		2104107		225.8519042939		3787.4114217624		1.031992213		5904		20.64%

		3/14/25		260		400		19.11		113181		22.2		78.0		6.55		400		19.5		411.96		0.14				544370		112781		106003		2210110		190.8059191448		3978.2173409073		1.0839829267		6240		21.68%

		3/27/25		273		400		19.33		122014		19.9		78.0		5.57		400		19.5		411.82		0.14				547903		121614		118081		2328191		212.5474099317		4190.764750839		1.1418977523		6552		22.84%

		4/9/25		286		400		19.07		134543		22.2		78.0		4.18		400		19.5		411.66		0.16				553914		134143		128132		2456323		230.6382772656		4421.4030281046		1.2047419695		6864		24.09%

		4/22/25		299		400		18.94		108133		22.4		78.0		7.11		400		19.5		411.44		0.22				559385		107733		102262		2558585		184.0725469981		4605.4755751027		1.2548979769		7176		25.10%

		4/30/25		307		400		18.91		64235		21.7		78.0		11.98		400		19.5		411.29		0.15				563910		63835		59311		2617896		106.7604547596		4712.2360298623		1.283988019		7368		25.68%

		5/13/25		320		400		18.63		106420		22.6		78.0		7.30		400		19.5		411.21		0.08				571904		106020		98026		2715921		176.4468002296		4888.6828300919		1.3320661662		7680		26.64%

																														-101297		-3271				-182.3346296686		4706.3482004233		1.2823837058		0		25.65%

																														0		-3271				0		4706.3482004233		1.2823837058		0		25.65%

																														0		-3271				0		4706.3482004233		1.2823837058		0		25.65%

																														0		-3271				0		4706.3482004233		1.2823837058		0		25.65%

																														0		-3271				0		4706.3482004233		1.2823837058		0		25.65%

																														0		-3271				0		4706.3482004233		1.2823837058		0		25.65%

																														0		-3271				0		4706.3482004233		1.2823837058		0		25.65%
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DegradationRate

		



Control 1

Elapsed Time [days]

Total Mass CO2 [mg]

CO2 Generation



FlaskWtChange

		



Control 1

Time Elapsed (days)

% Degradation

Cellulose 1 Biodegradation



Degr+FlaskWt

		0		0.00%		0.00%

		Time Spent (hrs)		Date of Measurements		0		Straw 1		Straw 2		Avg		Avg Degradation Rate (%/day)		Δ Bottle Weight (g)		Δ Bottle Weight (g)		Total Δ Bottle Weight (g)

								0.00%		0.00%

		4		7/1/24		4		0.57%		0.13%		0.35%				0.07		0.09		0.08

		1.5		7/4/24		6		0.96%		0.54%		0.75%		0.125%		0.07		0.11		0.17

		1.5		7/6/24		8		1.44%		0.89%		1.17%		0.146%		0.13		0.17		0.32

		1.5		7/9/24		11		2.27%		1.95%		2.11%		0.192%		0.05		0.04		0.37

		1.5		7/11/24		13		2.70%		2.26%		2.48%		0.191%		0.08		0.15		0.48

		1.5		7/12/24		14		2.71%		2.26%		2.48%		0.177%		0.15		0.16		0.63

		1.5		7/16/24		18		3.45%		3.08%		3.26%		0.181%		0.20		0.20		0.84

		1.5		7/18/24		20		3.57%		3.08%		3.32%		0.166%		0.09		0.16		0.96

		1.5		7/23/24		25		3.76%		3.08%		3.42%		0.137%		0.13		0.24		1.14

		1.5		7/24/25		27		3.91%		3.13%		3.52%		0.130%		0.08		0.16		1.26

		1.5		7/30/24		32		4.50%		3.21%		3.86%		0.120%		0.01		0.05		1.30

		3.5		8/6/24		39		5.38%		3.21%		4.30%		0.110%		0.05		0.15		1.39

		1.5		8/13/24		46		5.90%		3.84%		4.87%		0.106%		0.28		0.21		1.64

		1.5		8/20/24		53		6.44%		4.46%		5.45%		0.103%		0.40		0.26		1.97

		1.5		8/27/24		60		6.88%		4.46%		5.67%		0.094%		0.26		0.46		2.33

		3.5		9/4/24		68		7.37%		5.04%		6.20%		0.091%		0.29		0.11		2.53

		1.5		9/11/24		75		7.88%		5.66%		6.77%		0.090%		0.28		0.12		2.73

		1.5		9/18/24		82		8.38%		6.36%		7.37%		0.090%		0.21		0.23		2.95

		1.5		9/25/24		89		9.00%		7.09%		8.04%		0.090%		0.20		0.20		3.15

		3.5		10/2/24		96		9.61%		7.76%		8.69%		0.090%		0.15		0.13		3.29

		1.5		10/8/24		102		10.05%		8.04%		9.04%		0.089%		0.18		0.23		3.49

		1.5		10/15/24		109		10.82%		8.69%		9.76%		0.090%		0.19		0.26		3.72

		1.5		10/23/24		117		11.60%		9.45%		10.53%		0.090%		0.14		0.14		3.86

		3.5		10/29/24		123		12.15%		10.08%		11.11%		0.090%		0.16		0.12		4.00

		1.5		11/5/24		131		12.77%		10.69%		11.73%		0.090%		0.16		0.20		4.18

		1.5		11/15/24		141		13.72%		11.85%		12.79%		0.091%		0.10		0.10		4.28

		1.5		11/27/24		153		14.76%		13.05%		13.91%		0.091%		0.13		0.12		4.40

		3.5		12/5/24		161		15.26%		13.97%		14.61%		0.091%		0.17		0.19		4.58

		1.5		12/10/24		166		15.60%		14.47%		15.03%		0.091%		0.11		0.11		4.69

		1.5		12/18/24		174		16.13%		15.28%		15.70%		0.090%		0.08		0.10		4.79

		1.5		12/27/24		183		16.70%		16.00%		16.35%		0.089%		0.14		0.14		4.92

		3.5		1/3/25		190		17.14%		16.49%		16.82%		0.089%		0.15		0.13		5.07

		1.5		1/10/25		197		17.53%		16.94%		17.23%		0.087%		0.12		0.14		5.19

		1.5		1/17/25		204		17.97%		17.44%		17.71%		0.087%		0.12		0.10		5.31

		1.5		1/31/25		218		18.92%		18.44%		18.68%		0.086%		0.09		0.12		5.41

		3.5		2/12/25		230		19.85%		19.41%		19.63%		0.085%		0.17		0.17		5.58

		1.5		2/28/25		246		20.86%		20.64%		20.75%		0.084%		0.10		0.13		5.69

		1.5		3/14/25		260		21.74%		21.68%		21.71%		0.083%		0.13		0.14		5.83

		1.5		3/27/25		273		22.62%		22.84%		22.73%		0.083%		0.13		0.14		5.97

		1.5		4/9/25		286		23.57%		24.09%		23.83%		0.083%		0.18		0.16		6.13

		1.5		4/22/25		299		24.37%		25.10%		24.73%		0.083%		0.16		0.22		6.32

		1.5		4/30/25		307		24.82%		25.68%		25.25%		0.082%		0.18		0.15		6.49

		1.5		5/13/25		320		25.64%		26.64%		26.14%		0.082%		0.06		0.08		6.56

		0		15.82%		23.86%		19.84%		0.00%						0.00		0.00		6.56

		0		15.82%		23.86%		19.84%		0.00%						0.00		0.00		6.56

		0		15.82%		23.86%		19.84%		0.00%						0.00		0.00		6.56

		0		15.82%		23.86%		19.84%		0.00%						0.00		0.00		6.56
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Xcel 1

Xcel 2

Straw 1

Straw 2

Elapsed Time [days]

Total Mass CO2 [mg]

CO2 Generation

0

0

0

0

0

14.124670623

105.104325519

24.483722418

0

21.5182075905

175.5431777115

99.8527992615

0

28.837944189
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3827.2870427107

3787.4114217624

2386.1034418176

3682.8691670538

3989.2124740938

3978.2173409073

2565.7141157064

3894.9298271918

4151.3001554082

4190.764750839



co2 v 0 data

		4		4		4		4

		6		6		6		6

		8		8		8		8

		11		11		11		11

		13		13		13		13

		14		14		14		14

		18		18		18		18

		20		20		20		20

		25		25		25		25

		27		27		27		27

		32		32		32		32

		39		39		39		39

		46		46		46		46

		53		53		53		53

		60		60		60		60

		68		68		68		68

		75		75		75		75

		82		82		82		82

		89		89		89		89

		96		96		96		96

		102		102		102		102

		109		109		109		109

		117		117		117		117

		123		123		123		123

		131		131		131		131

		141		141		141		141

		153		153		153		153

		161		161		161		161

		166		166		166		166

		174		174		174		174

		183		183		183		183

		190		190		190		190

		197		197		197		197

		204		204		204		204

		218		218		218		218
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Straw 1

Straw 2

Xcel 1
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Time Elapsed (days)

% Degradation

Percent Biodegradation
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Test Set #1: Percent Biodegradation
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11/14/2024
Cooler Temps Begin

Straw Avg

Excelsior Avg

Time Elapsed (days)

% Degradation/Day

Test Set #1: Percent Biodegradation Per Day
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Straw Avg

Excelsior Avg

Time Elapsed (days)

Weight Change (g)

Test Set #1: Flask Weight Change Per Day
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Straw Avg Flask Weight Change

Excelsior Avg Flask Weight Change

Straw Avg Degradation

Excelsior Avg Degradation

Time Elapsed (days)

Weight Change per Day (g)

Test Set #1: Flask Weight Change Per Day
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Oxygen, %

Carbon Dioxide, ppm
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Questions/Discussion



Working Session #12 

Erosion Control Products (ECP)  

Attendance 
June 12, 2025 

First Name Last Name Employer 
Chad Lipscomb Western Green 
Michael Dickey WisDOT 
William Real W L Real Consulting 
Diane Smith Ectc 
Sarah Smith FL DOT 
Keith Harris Solmax 
Randy Massingill Cherokee Manufacturing 
Scott  Bickford Mainedot  
Steve Esposito New Jersey Turnpike Authority  
Scott Nussbaum Utah Department of Transportation 
Laura Fernwood Vermont aot 
David Young Tennessee Department of Transportation  
Martin Dassi TxDOT 
Eghe Igiehon ACPA 
Carla Principe WisDOT  
Scott Wutzke NDDOT 
Daniel Huggins Ladotd 
Jay Sprague TRI Environmental 
Todd Bennett MoDOT  
Willie Johnson MoDOT 
Steven  Ingram  ALDOT  
Yong Zeng NJDOT 
Lauren Deem Profile Products 
Jacob  Bottoms  Ferguson Waterworks  
Danny  Lane Tennessee dot 
Eric Frempong Maryland State Highway Administration 
Hemantkumar  Shah  New Jersey Department of Transportation  
Brandi Mitchell KYTC 
Pravat Karki TxDOT 
Earnest Colvin ALDOT  
Cynthia Pearson Ardot 
Guohua  Lian Gdot 
Brenda  Waters  PennDOT  
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