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December 1, 2021 
 
U.S. EPA, Region 6 
Water Quality Protection Division 
Operations Support Service (6WQ-O) 
1445 Ross Avenue 
Dallas, Texas 75202-2733 
 
RE: 2021 Annual Report, NPDES Permit No. NMR04A001 
 
To whom it may concern: 
 
The Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA) is pleased to submit the 2021 
Annual Report for NPDES Permit No. NMR04A000.  SSCAFCA’s permit tracking number, as assigned in our 
letter from EPA “Coverage under Middle Rio Grande (MRG) Watershed Based Municipal Sewer Separate Storm 
Sewer System General Permit (NPDES No. NMR04A000) is NMR04A001.  This permit has been administratively 
continued for this reporting period. This report covers the period from July 1, 2020 to June 30, 2021. 
 
Materials contained within this transmittal include: 1) our Annual Report compiled using the EPA’s suggested 
Annual Report Format; 2) a 2021 Annual Report Supplement; 3) the volume of trash removed from SSCAFCA-
owned facilities and the volume of sediment removed from SSCAFCA’s facilities; 4) the Arroyo Classroom 2021 
report; 5) the River Xchange 2021 report; 6) annual report for Watershed Stewards senior outreach program; 
7) the Summary of Outcomes Report for the Mid Rio Grande Stormwater Quality Team; 8) a summary of dry 
weather sampling for eColi completed by BEMP during the reporting period; 9) the letter to EPA from 
permittees regarding administrative continuance of this permit; and 10) a memorandum developed on behalf 
of the Compliance Monitoring Cooperative for discussing the status of compliance monitoring for this permit.  
A copy of the memorandum of understanding between SSCAFCA and AMAFCA as well as the letter from EPA 
authorizing this action are included in this report.   
 
If you have any further questions, please feel free to contact David Gatterman at dgatterman@sscafca.com or 
at 505-892-7246. 
 
Sincerely, 
 

Charles Thomas, PE 
Executive Engineer 
SSCAFCA 
 

 

Southern Sandoval County  
Arroyo Flood Control Authority 

   1041 Commercial Drive SE  •  Rio Rancho, NM 87124 
  Ph (505) 892-RAIN (7246)  •  Fax (505) 892-7241 
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NPDES Permit No. NMR04A000

Annual Report Format 

National Pollutant Discharge Elimination System Stormwater Program 
MS4 Annual Report Form 

Check box if you are submitting an individual Annual Report with cooperative program elements 

Check box if you are submitting an individual Annual Report with individual program elements 

Check box if this is a new name, address, etc. 

1. 

What size population does your MS4(s) serve?

What is the reporting period for this report? (mm/dd/yyyy)

2. Water Quality Priorities 
A. Does your MS4(s) discharge to waters listed as impaired on a state 303(d) list? Yes No

B. If yes, identify each impaired water, the impairment, whether a TMDL has been approved by EPA for each, and
whether the TMDL assigns a wasteload allocation to your MS4(s). Use a new line for each impairment, and attach 
additional pages as necessary.

Impaired Water Impairment Approved TMDL TMDL assigns WLA to MS4

Yes No NoYes
Rio Grande, HUC 13020203 eColi

David

Southern Sandoval County Arroyo Flood Control Authority

Gatterman Facility Operations Director

Name of MS4

Name of Contact Person (First) (Last) (Title)

505-892-7246

Telephone (including area code)

dgatterman@sscafca.com

E-mail

1041 Commercial Dr. SE

Mailing Address 

MS4(s) Information  

Rio Rancho

City

NM

State ZIP code

87124

Jun 30, 2021to From Jul 1, 2020

NPDES number101,103

Yes No NoYes
Rio Grande, HUC 13020203 PCB in fish tissue

Yes No NoYes
Rio Grande, HUC 13020203 PCB in water column

Yes No NoYes
Rio Grande, HUC 13020203 Gross Alpha
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NPDES Permit No. NMR04A000

C. What specific sources contributing to the impairment(s) are you targeting in your stormwater program?

D. Do you discharge to any high-quality waters (e.g., Tier 2, Tier 3, outstanding natural 
resource waters, or other state or federal designation)?

E. Are you implementing additional specific provisions to ensure their continued integrity?

3. Public Education and Public Participation 
A. Is your public education program targeting specific pollutants and sources of those 

pollutants?

B. If yes, what are the specific sources and/or pollutants addressed by your public education program?

C. Note specific successful outcome(s) (e.g., quantified reduction in fertilizer use; NOT tasks, events, publications) 
fully or partially attributable to your public education program during this reporting period.

D. Do you have an advisory committee or other body comprised of the public and other 
stakeholders that provides regular input on your stormwater program?

4. Construction 
A. Do you have an ordinance or other regulatory mechanism stipulating: 

Erosion and sediment control requirements?

Other construction waste control requirements?

Requirement to submit construction plans for review?

MS4 enforcement authority?

B. Do you have written procedures for:

Reviewing construction plans?

Performing inspections?

Responding to violations?

Impaired Water Impairment Approved TMDL TMDL assigns WLA to MS4

Yes No NoYes

Yes No NoYes

Yes No NoYes

Yes No NoYes

2. B. Continued

Pet waste, floatables, illicit discharges 

NoYes

NoYes

NoYes

Pet waste, floatables, illicit discharges 

See outcomes report from the Middle Rio Grande Storm Water Quality Team

NoYes

NoYes

NoYes

NoYes

NoYes

NoYes

NoYes

NoYes

C. Identify the number of active construction sites > 1 acre in operation in your jurisdiction at any time during the 
reporting period.

D. How many of the sites identified in 4.C did you inspect during this reporting period?

E. Describe, on average, the frequency with which your program conducts construction site inspections.

2

2

All SSCAFCA-owned sites are inspected by SSCAFCA personnel at a minimum weekly.  Qualified contractors inspect the s
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NPDES Permit No. NMR04A000

H. Do you use an electronic tool (e.g., GIS, data base, spreadsheet) to track the locations, 
inspection results, and enforcement actions of active construction sites in your 
jurisdiction?

I. What are the 3 most common types of violations documented during this reporting period?

F. Do you prioritize certain construction sites for more frequent inspections?

If Yes, based on what criteria? All SSCAFCA-owned sites are inspected

NoYes

Notice of violationYes

Administrative fines No Authority 

Stop Work OrdersYes No Authority 

Yes

No Authority 

G.
activities, indicate the number of actions, or note those for which you do not have authority:
Identify which of the following types of enforcement actions you used during the reporting period for construction 

Yes Administrative orders

Civil penaltiesYes No Authority 

Criminal actionsYes No Authority 

No Authority 

No violations noted.  SSCAFCA has stop work authority on SSCAFCA-owned projects

J. How often do municipal employees receive training on the construction program?  As needed

5. Illicit Discharge Elimination 
A. Have you completed a map of all outfalls and receiving waters of your storm sewer 

system?

B. Have you completed a map of all storm drain pipes and other conveyances in the storm 
sewer system?

D. Do you have documented procedures, including frequency, for screening outfalls? 

NoYes

NoYes

NoYes

C. Identify the number of outfalls in your storm sewer system. 8

NoYes

E. Of the outfalls identified in 5.C, how many were screened for dry weather discharges during this reporting period?  

8

F. Of the outfalls identified in 5.C, how many have been screened for dry weather discharges at any time since you 
obtained MS4 permit coverage?

8

G. What is your frequency for screening outfalls for illicit discharges?  Describe any variation based on size/type. 

All SSCAFCA facilities are inspected at a minimum twice per year (pre and post monsoon) for a condition of facility assess

H. Do you have an ordinance or other regulatory mechanism that effectively prohibits illicit 
discharges?

I.     Do you have an ordinance or other regulatory mechanism that provides authority for you 
to take enforcement action and/or recover costs for addressing illicit discharges?

NoYes

NoYes

Other Yes Contractual mechanisms for 
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NPDES Permit No. NMR04A000

E. Do you prioritize certain municipal activities and/or facilities for more frequent 
inspection?

G. Do all municipal employees and contractors overseeing planning and implementation of 
stormwater-related activities receive comprehensive training on stormwater management?

H. If yes, do you also provide regular updates and refreshers?

6. Stormwater Management for Municipal Operations 
A. Have stormwater pollution prevention plans (or an equivalent plan) been developed for:

All public parks, ball fields, other recreational facilities and other open spaces

All municipal construction activities, including those disturbing less than 1 acre

All municipal turf grass/landscape management activities

All municipal vehicle fueling, operation and maintenance activities

All municipal maintenance yards

All municipal waste handling and disposal areas

B. Are stormwater inspections conducted at these facilities?

C. If Yes, at what frequency are inspections conducted? NA

J.     During this reporting period, how many illicit discharges/illegal connections have you discovered?

L. How often do municipal employees receive training on the illicit discharge program?

0

Of those illicit discharges/illegal connections that have been discovered or reported, how many have been K.
eliminated? 0

As needed

NoYes

NoYes

NoYes

NoYes

NoYes

NoYes

Other

NoYes

been developed (e.g., road repairs, catch basin cleaning). 
D. List activities for which operating procedures or management practices specific to stormwater management have 

Pre and post monsoon inspection and cleaning of flood control facilities

If Yes, which activities and/or facilities receive most frequent inspections?  F. Dams, ponds, sediment control facilities

NoYes

NoYes

If so, how frequently and/or under what circumstances?  I. All technical staff are encouraged to seek training on storm

7. Long-term (Post-Construction) Stormwater Measures 
A. Do you have an ordinance or other regulatory mechanism to require:

Site plan reviews for stormwater/water quality of all new and re-development projects?

Long-term operation and maintenance of stormwater management controls?

Retrofitting to incorporate long-term stormwater management controls?

B. If you have retrofit requirements, what are the circumstances/criteria?

NoYes

NoYes

NoYes

For all SSCAFCA-owned projects, all site plan reviews 

C     What are your criteria for determining which new/re-development stormwater plans you will review (e.g., all 
projects, projects disturbing greater than one acre, etc.)?

All SSCAFCA-owned projects are reviewed.

NoYes
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NPDES Permit No. NMR04A000

N. Do you use an electronic tool (e.g., GIS, database, spreadsheet) to track post-construction 
BMPs, inspections and maintenance?

O. Do all municipal departments and/or staff (as relevant) have access to this tracking 
system?

P. How often do municipal employees receive training on the post-construction program?

A. What was the annual expenditure to implement MS4 permit requirements this reporting period?

B. What is next year’s budget for implementing the requirements of your MS4 NPDES permit? 111375

E. Do these performance or design standards require that pre-development hydrology be met for:

Flow volumes

Peak discharge rates

Discharge frequency

Flow duration

F. Please provide the URL/reference where all post-construction stormwater management standards can be found.

G. How many development and redevelopment project plans were reviewed during the reporting period to assess 
impacts to water quality and receiving stream protection?

H. How many of the plans identified in 7.G were approved?

I. How many privately owned permanent stormwater management practices/facilities were inspected during the 

reporting period?

J. How many of the practices/facilities identified in I were found to have inadequate maintenance?

K. How long do you give operators to remedy any operation and maintenance deficiencies identified during 

inspections? NA

L.   Do you have authority to take enforcement action for failure to properly operate and 
maintain stormwater practices/facilities?

M.  How many formal enforcement actions (i.e., more than a verbal or written warning) were taken for failure to 

adequately operate and/or maintain stormwater management practices?

D. Do you require water quality or quantity design standards or performance standards, either 
directly or by reference to a state or other standard, be met for new development and 
re-development?

NoYes

NoYes

NoYes

NoYes

NoYes

Program Resources 

Watershed management plans are located at:  http://sscafca.org/watershed-and-drain-management-plans/

74

11

8. 

0

0

NoYes

0

NoYes

NoYes

As needed

67127

Amount $ OR %

C. This year what is/are your source(s) of funding for the stormwater program, and annual revenue (amount or 
percentage) derived from each?

Source:
Property tax mil levy

Source:

Source:

100

Amount $ OR %

Amount $ OR %
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NPDES Permit No. NMR04A000

Certification Statement and Signature  
I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gathered and evaluated the information submitted. Based 
on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the possibility of 
fine and imprisonment for knowing violations.
Federal regulations require this application to be signed as follows: For a municipal, State, Federal, or other public 
facility: by either a principal executive or ranking elected official.

Name of Certifying Official, Title Date (mm/dd/yyyy)

9. Evaluating/Measuring Progress 
A. What indicators do you use to evaluate the overall effectiveness of your stormwater management program, how long 
have you been tracking them, and at what frequency? These are not measurable goals for individual management 
practices or tasks, but large-scale or long-term metrics for the overall program, such as macroinvertebrate community 
indices, measures of effective impervious cover in the watershed, indicators of in-stream hydrologic stability, etc.

Indicator
Began Tracking

(year) Frequency
Number of
Locations

Example: E. coli 2003 Weekly April–September 20

B.   What environmental quality trends have you documented over the duration of your stormwater program? Reports or 
summaries can be attached electronically, or provide the URL to where they may be found on the Web.

10.  Additional Information 
Please attach any additional information on the performance of your MS4 program, including information required in Parts 
I.C and III.B. If providing clarification to any of the questions on this form, please provide the question number (e.g., 2C) in 
your response.  

D. How many FTEs does your municipality devote to the stormwater program (specifically for implementing the 

stormwater program; not municipal employees with other primary responsibilities)?

E. Do you share program implementation responsibilities with any other entities?
Entity Activity/Task/Responsibility Your Oversight/Accountability Mechanism

1.5

NoYes

See Attached Storm Water Quality Team Signed agreement

See Attached Compliance Monitoring Cooperative Signed agreement

See Attached Technical Advisory Group Signed agreement

Various (EPA approved analyte list) 2016 Qualifying Events (up to 7) 2

Various (EPA approved analyte list) 2014 Wet season, anually 8

Please refer to attached Annual Report

or SSCAFCA website for additional 

information

NoYes

Signature
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2021 Annual Report Supplement (Reporting period 7/1/20 – 6/30/21) 
NPDES Permit NMR04A001 
Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA) 
 
This document is being provided as a supplement to the form that was provided by the EPA as the 
format for the Annual Report.  The supplement is being used to provide more explanation to responses 
provided in the Annual Report form where specific circumstances of SSCAFCA’s status require more 
information to be provided than is allowed on the form.  Additionally, responses to permit required  
 
Section 1, NPDES Number:  The pdf form provided by the EPA does not allow for non-numeric data 
entry in this field.  The NPDES number for our permit is NMR04A001 
 
Section 4.A, “Do you have an ordinance or other regulatory mechanism stipulating:  erosion control 
requirements; other construction waste control requirements; requirement to submit construction 
plans for review; and, MS4 enforcement authority?” 
 

Response:  On the form, SSCAFCA has indicated “yes” to all of these program elements.  It should be 
noted that SSCAFCA only has jurisdictional authority over SSCAFCA-owned projects.  The indication 
of “yes” on the Annual Report shall be in the context of SSCAFCA-owned projects only. 

 
Section 4.B, “Do you have written procedures for: reviewing construction plans; performing inspections; 
and, responding to violations?” 
 

Response:  On the form, SSCAFCA has indicated “yes” to all of these program elements.  It should be 
noted that SSCAFCA only has jurisdictional authority over SSCAFCA-owned projects.  The indication 
of “yes” on the Annual Report shall be in the context of SSCAFCA-owned projects only. 
 

Section 4.C, “Identify the number of active construction sites > 1 acre in operation in your jurisdiction at 
any time during the reporting period” 
 

Response: The number indicated in the provided box is the number of active SSCAFCA construction 
projects during the reporting year.  Since SSCAFCA does not have jurisdictional authority over 
private development, that type of activity is not covered in our reporting of active construction sites. 
 

Section 4.F, “Do you prioritize certain construction sites for more frequent inspections?” 
 

Response:  On the form, SSCAFCA has indicated “no” to this program element.  Since SSCAFCA only 
has jurisdiction over SSCAFCA-owned projects, SSCAFCA inspects these projects with the same 
priority. 
 

Section 4.H, “Do you use an electronic tool (e.g. GIS, data base, spreadsheet) to track locations, 
inspection results, and enforcement actions of active construction sites in your jurisdiction?” 
 

Response:  On the form, SSCAFCA has indicated “no” to this program element.  Since SSCAFCA only 
has jurisdiction over SSCAFCA-owned projects and since there are relatively few of these projects 
underway at any one time, the usage of an electronic means of tracking was deemed to be not 
necessary and would provide more burden than assistance with regard to tracking these program 
items. 
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Section 4.I, “What are the 3 most common types of violations documented during the reporting 
period?” 
 

Response:  During the reporting period, SSCAFCA had two active SSCAFCA-owned construction 
projects.  These projects were inspected by SSCAFCA personnel and contractor personnel frequently 
and no violations were identified during the project.  
 

Section 6.A, “Have stormwater pollution prevention plans (or an equivalent plan) been developed for:  
All public parks, ball fields, other recreational facilities and other open spaces; all municipal construction 
activities including those disturbing less than 1 acre; all municipal turf grass/landscape management 
activities; all municipal vehicle fueling, operation, and maintenance activities; all municipal maintenance 
yards; and all municipal waste handling and disposal areas?” 
 

Response:  On the form, SSCAFCA has indicated “no” to these program elements.  SSCAFCA does not 
currently own or operate any of the types of facilities indicated in the Annual Report form. 

 
Section 6.B, “Are stormwater inspections conducted at these facilities?” 
 

Response:  On the form, SSCAFCA has indicated “no” to this program element.  Since SSCAFCA does 
not own or operate any of these facility types, no inspections have occurred. 

 
Section 7.A, “Do you have an ordinance or other regulatory mechanism to require: Site plan reviews for 
stormwater/water quality of all new and re-development projects; long-term operation and 
maintenance of stormwater management controls; retrofitting to incorporate long-term stormwater 
management criteria?” 
 

Response:  On the form, SSCAFCA has indicated “yes” on all program elements.  SSCAFCA does not 
have jurisdiction outside of SSCAFCA-owned projects.  SSCAFCA does have internal polices directing 
staff with regard to the program elements.  However, SSCAFCA does participate in some plan 
reviews with the City of Rio Rancho for those developments that may impact SSCAFCA facilities.  
During this annual report year, SSCAFCA reviewed 22 development plans meeting these criteria and 
identified Low Impact Development opportunities for six of these plans. 
 

Section 7.D, “Do you require water quality or quantity design standards or performance standards, 
either directly or by reference to a state or other standard, be met for new development and re-
development?” 
 

Response:  On the form, SSCAFCA has indicated “yes” on this program element.  On SSCAFCA-owned 
projects, SSCAFCA is required by State Law, to abide by the 96 hour rule, requiring all flood control 
facilities to discharge all detained stormwater within 96 hours.  Therefore, all SSCAFCA flood control 
projects drain within 96 hours.   
 

Section 7.E, “Do these performance or design standards require that pre-development hydrology be 
met for: flow volumes; peak discharge rates; discharge frequency; and, flow duration?” 
 

Response:  On the form, SSCAFCA has indicated “no” on all program elements except for Peak  
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Discharge Rates.  SSCAFCA-owned projects are flood control projects that generate little to no 
excess stormwater on site as the vast majority (>99%) of these projects are not constructed from 
impermeable materials.  These projects are constructed to manage up-stream flows from 
development and attenuate the hydrograph so that stormwater can be conveyed safely through 
downstream facilities.  However, SSCAFCA-owned projects are designed to provide for attenuation 
of stormwater hydrographs from upstream and discharge at historical levels to the greatest extent 
practicable.   

 
Section 7.G, “How many development and redevelopment project plans were reviewed during the 
reporting period to assess impacts to water quality and receiving stream protection?” 
 

Response: SSCAFCA reviews development plans in conjunction with the City of Rio Rancho. No 
assessment of impacts to water quality due to development are not required by the City of Rio 
Rancho and SSCAFCA does not have regulatory authority to require these.  The number indicated is 
the number of plans that was reviewed by SSCAFCA during the reporting year, including numerous 
resubmittals. 
 

Section 7.H, “How many of the plans identified in 7.G were approved? 
 

Response: SSCAFCA does not have authority to approve or not approve development plans, 
however, of the 74 submittals, 11 were ultimately “approved” to where there were no further 
comments. 

 
Section 7.I, “How many privately owned permanent stormwater management practices/facilities were 
inspected during the reporting period?” 
 

Response:  On the form, SSCAFCA has indicated “0” for this program element.  SSCAFCA does not 
have statutory authority to regulate private development, including regulation of post-development 
conditions. 

 
Section 7.J, “How many practices/facilities identified in I were found to have inadequate maintenance?” 
 

Response:  On the form, SSCAFCA has indicated “0” for this program element.  SSCAFCA does not 
have statutory authority to regulate private development or post-construction conditions in private 
development.  However, SSCAFCA facilities inspected for routine maintenance during the reporting 
cycle had maintenance needs identified and carried out. 
 

Section 7.L, “Do you have authority to take enforcement action for failure to property operate and 
maintain stormwater practices/facilities?” 
 

Response:  On the form, SSCAFCA has indicated “No” for this program element.  SSCAFCA does not 
have statutory authority to regulate private development or post-construction conditions in private 
development. 
 

Section 7.N, “Do you use an electronic tool (e.g. GIS, database, spreadsheet) to track post-construction 
BMPs, inspections, and maintenance?” 
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Response:  On the form, SSCAFCA has indicated “Yes” for this program element.  SSCAFCA uses a 
spreadsheet for reporting maintenance activities to the U.S. Army Corps of Engineers (USACE) as 
part of the Letter of Permission for maintenance work within the Waters of the United States.  
SSCAFCA facilities are, for the most part, considered Waters of the United States by the USACE.  
SSCAFCA also uses electronic inspection forms and a database on maintenance activities for 
SSCAFCA-owned facilities.   
 

Section 8.A, “What was the annual expenditure to implement the MS4 permit requirements this 
reporting period?” 
 

Response:  On the form, SSCAFCA has indicated a value of $67,127.  This funding went toward, dues 
to the Stormwater Quality Team, expenditures for operating the Arroyo Classroom program in 
Sandoval County through Cuidad Soil and Water Conservation District, SSCAFCA’s contribution to 
the Compliance Monitoring Cooperative, funding for Senior Citizen outreach program (aka 
Watershed Stewards), sponsorship of the Xeriscape conference in Albuquerque, purchase or “Poop 
Fairy” signs, and sponsorship of the Children’s Water Festival in Rio Rancho.    
 

Section 8.B, “What is next year’s budget for implementing the requirements of your MS4 NPDES 
permit?” 
 

Response:  On the form, SSCAFCA has indicated a value of $111,375.  This amount does not include 
salaries for personnel working on permit compliance issues.  There are no projected capital outlay 
projects targeted at stormwater quality during the 2020-2021 reporting year, hence the reduced 
number.  
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BA_P0016 La Barranca Campus Dam  aka Upper SLO Dam 20000 X X X X X X X

BL_P0003 Black Arroyo Gateway Pond 800-1200 X X X X X X X

BL_P0004 Black Arroyo Tract 17 Pond 20000 X X X X X X X

BL_P0006 Black Arroyo Sugar Channel 3000 X X X X X

BL_P0008 Black Arroyo East Branch Cabezon Channel 40800 X X X X X

BL_P0009 Black Arroyo Trevino Channel (Golf Course to Nicklaus Park) 8500 X X X X X

BL_P0013 Black Arroyo Sunset Pond & Aldaba Storm Drain 17600 X X X X X X

BL_P0014 Black Arroyo Ivory Channel  13872 700 X X X X X This field was not on the master list

BL_P0015 Black Arroyo Stallion Channel (powerline easement to Weste  12000 X X X X X

BL_P0016 Black Arroyo Stallion Channel (Western Hills to Nicklaus) 20000 X X X X X

BL_P0020 Black Arroyo West Nicklaus Channel (Bogie to Lema) 2500 X X X X X

BL_P0021 Black Arroyo West Nicklaus Channel (Lema to Fairway) 2600 X X X X X

BL_P0022 Black Arroyo West Nicklaus Channel (Fairway to Casper) 2500 X X X X X

BL_P0028 Black Arroyo West Branch Cabezon Channel 46000 X X X X X

BL_P0029 Black Arroyo Arkansas Channel 1800 X X X X X

BL_P0030 Black Arroyo Rodeo Channel 1200 X X X X X  

BL_P0031 Black Arroyo Pecos Channel 900 X X X X X

BL_P0032 Black Arroyo Baltic Channel 1100 X X X X X

BL_P0033 Black Arroyo Bali Channel 600 X X X X X

BL_P0034 Black Arroyo Spur Channel 750 X X X X X X

BL_P0035 Black Arroyo Lisbon Channel (Tulip to Tarpon) 5500 X X X X X X

BL_P0036 Black Arroyo Lisbon Channel (Tarpoon to Southern) 6000 X X X X X X

BL_P0037 Black Arroyo Lisbon Channel (Southern to Black Arroyo Trail 4000 X X X X X X

BL_P0038 Black Arroyo Black Arroyo Wildlife Park 70000 X X X X

BL_P0039 Black Arroyo Landing Trail Pond 3000 X X X X X

BL_P0040 Black Arroyo Athens Court Channel X X X Not included in list 
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CA_P0008 Callabacillas Redwood Pond 980 X X X X X X

CO_P0002 Coronado Bosque de Bernalillo  Water Quality Facility 300 X X X X X X

CO_P0005 Coronado Joiner Pond   Unit 20  Industrial Park 400 X X X X X X

CW_P0009 Corrales Lower Tree Farm Pond 800 X X X X X

CW_P0010 Corrales Upper Tree Farm Pond 600 X X X X X

CW_P0011 Corrales Urban Pond - Stephanie Rd 600 X X X X X

CW_P0012 Corrales Upper Urban Pond 1200 X X X X X X

CW_P0013 Corrales Lower Urban Pond 600 X X X X X

MO_P0002 Montoyas Sportsplex Dam 44500 X X X X X X X

MO_P0012 Montoyas Harvey Jones Channel Corrales Rd to River 77450 X X X X X X X

MO_P0015 Montoyas Corrales Heights Dam 15000 X X X X X X X X

MO_P0017 Montoyas Lomitas Negras NM528 to DCC Inlet 45673 X X X X X X X X

MO_P0021 Montoyas Lower Montoyas water quality facility 66000 11100 X X X X X X X

MO_P0029 Montoyas Lower Montoyas Water Quality Facility to NM 5 70000 X X X X X X

MO_P0036 Montoyas Ponce de Leon trib  Montoyas Arroyo to Progre  70000 X X X X X

MO_P0037 Montoyas Dulcelina Curtis Channel 38100 X X X X

MO_P0039 Montoyas Northern Blvd Sedimentation Basin 23000 X X X X Should remove

MO_P0040 Montoyas Harvey Jones Channel  Inlet to Corrales Rd 39000 5300 X X X X

MO_P0041 Montoyas Sierra Norte Channel  North Hills 2000 X X X X X X X X

MO_P0042 Montoyas Acadia Court Pond 1900 X X X X X

MO_P0043 Montoyas Loma Pinon Loop Pond 530 X X X X X

MO_P0044 Montoyas Lark Pond  High Range Subdivision 1600 X X X X X

MO_P0045 Montoyas Sundt Pond 2500 X X X X X

MO_P0046 Montoyas Pam's Pond 1200 X X X X X

MO_P0047 Montoyas Pond 116 800 X X X X X X

MO_P0048 Montoyas Cielo Norte Pond and Outfall  Michelle Dr Pond 850 X X X X X X X

MO_P0049 Montoyas Wilpett Pond 1  Northern Meadows 2500 X X X X X

MO_P0050 Montoyas Wilpett Pond 2 Northern Meadows 1200 X X X X X

MO_P0051 Montoyas Wilpett Pond 3  Northern Meadows 2700 X X X X X

MO_P0052 Montoyas Wilpett Pond 4 Northern Meadows 2500 X X X X X

MO_P0053 Montoyas Wilpett Pond 5  Northern Meadows 2500 X X X X X

MO_P0054 Montoyas Wilpett Pond 6 Northern Meadows 5000 X X X X X

MO_P0055 Montoyas Clear Creek Pond Northern Meadows 800 X X X X X
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MO_P0056 Montoyas Desert Willow Pond Northern Meadows 1600 X X X X X

MO_P0057 Montoyas Flat Iron Pond Northern Meadows 1800 X X X X X

MO_P0058 Montoyas Havasua Falls Pond Northern Meadows 1500 X X X X X

MO_P0059 Montoyas James Road Pond Northern Meadows 1500 X X X X X

MO_P0060 Montoyas Sunny Meadows Pond 800 X X X X X

MO_P0061 Montoyas 28th Ave Pond 4800 X X X X X

MO_P0062 Montoyas King Blvd Pond Northern Meadows 5500 X X X X X

MO_P0063 Montoyas Marlow Meadows Pond 22700 X X X X X

MO_P0064 Montoyas Tin Cup Pond 16000 X X X X X

MO_P0066 Montoyas Ocotillo Hills East Pond 500 X X X X X

MO_P0067 Montoyas Ocotillo Hills West Pond 550 X X X X X

MO_P0069 Montoyas 4 to 1   Pipeline  750 X X X X

MO_P0071 Montoyas Walter Road Pond 13400 X X X X X

MO_P0072 Montoyas 26th Ave Pond 3200 X X X X X

MO_P0073 Montoyas 25th Ave Pond 1100 X X X X X

MO_P0074 Montoyas Inca Pond 2500 X X X X X

MO_P0075 Montoyas Serene Pond 2000 X X X X X

MO_P0076 Montoyas Rio Oso Pond 2000 X X X X X

MO_P0077 Montoyas Perfecto Lopez Pond 2400 X X X X X

MO_P0078 Montoyas Tierra De Corrales Pond 5000 X X X X X

MO_P0079 Montoyas Copperton Pond 4000 X X X X X

MO_P0080 Montoyas Angel Pond 600 X X X X X

MO_P0081 Montoyas Jade Pond 325 X X X X X

NM_P0003 Montoyas Roskos Field Pond 4000 X X X X X X

RA_P0001 Montoyas Rainbow Pond X X X X X X X

RA_P0002 Rainbow Rainbow Channel (Vancouver to Pecos Loop) X X X X X X

RA_P0003 Rainbow Salitillo Diversion 500 X X X X X

VE_P0010 Venada Enchanted Hills Dam 14000 X X X X X X X X

VE_P0012 Venada Lower Venada Arroyo  NM528 to Rio Grande 44000 X X X X X

VE_P0013 Venada Santiago Channel X X X X X X X

VE_P0018 Venada Mariposa Pond #1 17000 X X X X

VE_P0019 Venada Mariposa Pond #2 25000 X X X X

VE_P0020 Venada Mariposa Pond #3 10500 X X X X

DRAFT



VE_P0021 Venada Mariposa Pond #4 9000 X X X X

VE_P0022 Venada Mariposa Pond #5 10000 X X X X

VE_P0023 Venada Mariposa Pond #6 10000 X X X X

VE_P0024 Venada Encantado Channel North 8000 X X X X X

VE_P0025 Venada Chayote Pond 12000 X X X X X

VE_P0026 Venada Santa Fe Hills Pond 12000 X X X X X

VE_P0027 Venada Sprint Pond 15000 X X X X X

VE_P0028 Venada Encantado Channel South 25000 X X X X X

VE_P0030 Venada Encantado Pipeline North 10000 X X X X

WC_P0004 Willow Creek Nacelle Pond 2,000.00 X X X X X done by city as part of project
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Trash and IDDE removal report: 

 

During the 2021 reporting year, 71 30-gallon trash bags worth of trash was removed from 
SSCAFCA-owned facilities.  This volume is lower than in previous years due to the fact that the 
monsoon season was limited in both 2020 and 2021, resulting in less runoff to our facilities. 

 

Facilty ID Facility  Name  # Bags 

BL_P0004 Tract 17 Pond 12 

BL_P0036 Lisbon Channel (Tarpon to Southern) 24 

MO_P0041 Sierra Norte Channel, North Hills 3 

MO_P0045 Sundt Pond 3 

MO_P0056 Desert Willow Pond 3 

MO_P0075 Serene Pond 4 

NM_P0003 Roskos Field Pond  3 

VE_P0025 Chayote Pond 6 

VE_P0027 Sprint Pond 6 

BA_P0021 La Barranca Arroyo (Idalia to NM528)  7 
   
  

71 
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Arroyo Classroom
2020-2021 final report

submitted by
Erin Blaz, CSWCD

June 2021

SUMMARY

The Arroyo Classroom program utilizes our natural arroyos as outdoor classrooms and brings local
animals into the classroom to motivate 3rd graders to respect the arroyos as important wildlife habitat.
Orilla Consulting, LLC developed the program in 2012 and initially implemented the program for 7
classes at Maggie Cordova Elementary in Rio Rancho. In 2013, the program grew to serve 20 classes.
On July 1st, 2015, Orilla Consulting, LLC transferred the program to Ciudad Soil and Water
Conservation District as part of the larger education and outreach efforts we are involved in throughout
Bernalillo and Sandoval Counties.  In the 2020 2021 school year, we served 35 classes within Rio
Rancho Public Schools, reaching approximately 38 teachers and 670 students with 2,680 hours of
program time.

Participating Schools

SCHOOL Number of
classes

Number
of
Students

Enchanted Hills
Elem.

7 132

Martin Luther
King Elem.*

6 132

Sandia Vista
Elem.

6 107

Maggie Cordova
Elem.*

5 92

Cielo Azul
Elem.*

4 99

Puesta del Sol
Elem.*

7 108

TOTALS 35 670

*   Title 1 school
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Sponsor
● Southern Sandoval County Arroyo and Flood Control Authority (SSCAFCA)

Sponsor provided a total of $21,224.28 in cash.

Deliverables:
All presentations were offered virtually and completed.

● Watershed Presentations: 35:35
● Arroyo Walk: 35:35
● Bat and Bird Presentations: 35:35 (some classes doubled up due to a scheduling issue, all

classes completed)
● Snake Presentations: 35:35

Program Description
Essential Questions: What is a watershed and how does water move across it? What important
functions do arroyos provide for humans and other creatures? In what ways can we enjoy arroyos
safely and learn new things?

● Students characterize arroyos as ecosystems as well as drains
● Students identify arroyo features that support wildlife
● Students describe the plants, animals, birds and insects that depend on the arroyo ecosystem
● Students explain the ways in which arroyos receive water and the dangers of arroyos
● Students recite the rules for arroyo safety

The program consists of a four-part series of lessons, based on grade-level science standards
and addressing areas of interest to SSCAFCA, such as bats, burrowing owls, ATV use, pet waste, and
arroyo safety. Erin Blaz and Endion Schichtel, an educational contractor for Ciudad SWCD,  delivered
two of the lessons – an introductory lesson about watersheds, and a virtual arroyo walk that centered on
native plants. Talking Talons Youth Leadership provided the virtual animal presentations as they were
prepared to and experienced in delivering virtual presentations and  relevant content to Arroyo
Classroom, a much needed skill set for delivering the program during the global pandemic. All lessons
were adapted for the virtual setting.

This year the virtual watershed lesson expounded on the water cycle and aimed for students to
recognize how water moves across hard (impermeable) or soft (permeable) surfaces. Students made
predictions about how water sprayed on a sponge and a stone tile (both at an angle) would move
differently. Students also observed their immediate outdoor environment and compared how much
permeable and impermeable surfaces they observed using a graph or pie chart. In summary, this lesson
introduced the concept of a watershed to students, demonstrated how surface water becomes polluted
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through various human impacts, and discussed the importance of keeping our arroyos clean.

The virtual arroyo walk this year began with a google earth tour of an arroyo to observe its
pathway through Rio Rancho, any visible human impacts and demonstrate the draining power of
arroyos into the Rio Grande. We also observed tire tracks in the arroyos and talked about not using
motorized vehicles in arroyos, as they are not permitted or allowed in the arroyos, and discussed the
impacts of illegal use of arroyos. We observed where the mouth of the arroyo meets the Rio Grande and
observed that there was not any kind of infrastructure to clean the water as it enters the river on this
particular arroyo. In the second part of the presentation we discussed desert plant adaptations and the
desert climate.  The lesson explored specific native plants in the arroyo habitat and how they cope with
little surface water availability and precipitation, extreme temperatures (especially heat) and a windy,
arid climate. This lesson also reviewed photosynthesis and plant anatomy to discuss how cactus are
able to store and retain water. All classrooms received a link to SSCAFCA’s Arroyo Safety video as a
follow-up to the final presentation.

Please see Appendix A for Talking Talons report on the animal presentations.

Evaluation

Teacher feedback for 2020-2021 was collected from 14 participating teachers. Teachers
overwhelmingly say they choose to participate in Arroyo Classroom to teach about local ecology and
conservation issues, incorporate more science in the classroom, to offer experiential learning
opportunities and to offer learning opportunities within the community to their students. They find the
presentations to be uniquely engaging and meaningful for their students. Teacher’s find that Arroyo
Classroom is complementary to other 3rd grade units of study such as life cycles and animal and plant
adaptations. As it often noted in years past, the animal presentations are a highlight for the students,
even in the virtual setting. With teachers undergoing so many unprecedented challenges in 2020-2021,
it was extremely encouraging to see how valued Arroyo Classroom was this year.

Highlights from teacher feedback:

“The greatest learning outcome for my class was information about arroyo safety as well as
information about how to keep animals and ecosystems in New Mexico safe...The virtual students are
not receiving as much science this year and so providing these arroyo presentations was a great way to
achieve those science standards!”   - Ms. Parker, Enchanted Hills

“Students have been more engaged with the arroyo's around them. They are asking about the animals
and are researching more information based on the presentations that were given.” - Ms. Reed, Puesta
del Sol

“For my students the arroyo classroom presentation felt like a field trip. This program helped my
students by trying to make this a normal school year with all of the changes we've gone through. They
all really enjoyed the presentations.” -Abigail Carey, Enchanted Hills

“[The learning outcomes were] more awareness of the local environment we live in and appreciation
for the plants, river, and wildlife we have.” - Ms. Kotila, Cielo Azul
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“Great job with the virtual restrictions we have this year!  Students loved the live animals!”  - Ms.
Carrillo, MLK

“Considering my class is 100% virtual, the presentations were engaging and provided a lot of
information for the students. It provides a platform to extend into other science topics as needed.” - Ms.
Begay, Cielo Azul

Survey Summary

This is the third year that we’ve administered the pre and post surveys for Arroyo Classroom.
Due to some changes in the program content for this year's virtual program, such as the availability of
certain species and specimens to Talking Talons for their virtual presentations, we made some
adjustments to the pre and post survey to reflect the content of the program. The survey questions were
slightly more generalized and used a “check all the apply” format to address different learning
objectives.

This year we had 360 pre-survey responses and 387 post-survey responses. In light of increased
stresses on teachers this year, we did not follow up with repeated reminders to teachers to have their
students complete the surveys. We felt it was best to offer one or two nudges but leave it at that. With
such an unprecedented year for all of us, we felt it was beneficial to leave things on a good note and let
teachers have one less thing to worry about. However, even with a sample size around 53-57% percent,
we were still able to retrieve a decent amount of information about the program this year.

Survey Metrics:
Item 1 Watersheds
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Comments
This year we do see an increase in correctly defining a watershed (an area of land that drains to the
same waterbody) and a decrease in the wrong answer (a building that stores water). Since we are using
the check all that applies method in this question, students might also have included “it is a water body
such as a river, lake, bay or ocean” considering we covered a lot on the Rio Grande as a part of the
Middle Rio Grande Watershed. Students did not seem to connect that “everyone lives in a watershed”
as this was only mentioned in the program, however they did increase the response “the health of a
watershed is connected to human activity.” This is an important success as ultimately we want them to
see themselves as a part of the watershed and that their actions matter.

Item 2 Arroyo Function and Environment

Comments
Positive outcomes from these graphs are that more students were able to correctly define an arroyo
after our program and see an arroyo for its habitat benefits to local plants and animals. Being that the
second question down and last question are similar, the responses might tell us that we did not really
cover the role of arroyos in flooding but that around half of the students are aware of the role arroyos
play in drainage. Even with a slight decrease in correct responses about arroyos preventing flooding,
this still shows that around half of students are aware that there is a relationship between arroyos, rain
and water bodies, such as the Rio Grande.

Item 3 Arroyo Safety
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Comments
Positive outcomes of this graph are that more students understand the specifics of arroyo safety,
demonstrated by a decrease in answers “arroyos are never safe” and an increase in “arroyos can be safe
when there is no chance of rain.”

Item 4
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Comments
There is a lot of content in this survey question sequence that will be re-evaluated for its relevance to
the program's learning objectives next year. Positive outcomes are that of the correct answers, we did
see an increase in responses post-program.  There is one error to note; the following statement should
read “some desert plants have fine hairs on them to help them retain moisture.” We did discuss the
function of hairs for solar reflectivity and wind protection to help plants prevent evaporation.

Item 5 Arroyos and Human Use

T

Comments

Positive outcomes for this question sequence are that there was an increase in students answering
“Humans can use arroyos to enjoy walks and to observe and learn about nature” demonstrating an
increased awareness of arroyos as a natural space that can be enjoyed and learned from, even in a year
without an in-person arroyo walks. Research continues to show that nature connection is an essential
requirement of ecological literacy (Children and Nature Network).

The pet waste question shows fewer correct responses from the post-survey, however in the watershed
presentation we talked quite a bit about the benefit of permeable surfaces, such as sandy-bottomed
arroyos, and the capacity for infiltration. It could be possible students are considering this when
answering the question.
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Appendix B
Lesson Plans  (Ciudad SWCD delivered lessons)

Activity Guide for 3rd Grade – Building a Watershed

1. What are we trying to teach students in this activity?
A watershed is an area of land where all the water flows (or sheds) into a common body of
water. We live in the Middle Rio Grande watershed. A natural watershed has many permeable
surfaces that help to clean water. Human’s build a lot of hard-scapes. As water moves
downhill, it carries sediments and other materials to the river. Water is a precious resource
and we can help improve the quality of the river by picking up after our pets and not littering or
throwing trash on the ground.

2. How can we tie this activity to our teaching goals:

Learning Objectives Methods
We all live in a
watershed. A healthy
watershed keeps water
clean.

Using models to demonstrate:
● elements of a “watershed” and how natural watersheds help to

clean water and move water around.
● Humans have impacts on the watershed (i.e. Hardscapes,

Pollution)
The amount of permeable
and impermeable
surfaces in an area
impact the watershed.

We observe and make claims about:
● What happens as water moves across “Hard” vs “Soft” surfaces
● The proportion of hard and soft surfaces around us.
● How this may impact our watershed.

Pollution increases in
human environments.
What we can do about it.

Using models we aim to demonstrate:
● Water can be polluted in human areas and is harder to clean with

impermeable surfaces. All this polluted water flows to the river.
Through discussion we:

● Talk about the importance of being responsible and how caring
for the watershed in this way not only protects the water, but also
helps the people and plants and animals that depend on the
water as well.

● Picking up after our pets and minimizing our trash, and the trash
on the ground helps keep our river clean

3.  How can we tie this activity to standards?

Performance Expectation

5-ESS2 Earth's Systems Disciplinary Core Ideas
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3-ESS2-1 Represent data
in tables and graphical
displays to describe typical
weather conditions
expected during a
particular season.
3-ESS2-2 Obtain and
combine information to
describe climates in
different regions of the
world.

ESS2.C: The roles of water in Earth’s surface processes
ESS2.D: Weather and climate

5-ESS3 Earth and Human
Activity

3-ESS3-1 Make a claim
about the merit of a design
solution that reduces the
impacts of a
weather-related hazard.

ESS3.A: Natural resources
ESS3.B: Natural hazards
ESS3.C: Human impact on Earth systems

What we do (Science and Engineering
Practices)

How we think (Crosscutting
Concepts)

Developing and Using Models
Analysing and Interpreting Data
Using Mathematics and Computational
Thinking
Constructing Explanations
Engaging in Argument from Evidence

Patterns
Cause and Effect
Scale, Proportion and Quantity
Structure and Function
Systems and Systems Models
Stability and Change

4.  How should this activity be organized?

Supplies:
● Large Sponge
● Baking tray
● Filter model (2 liter bottle, upside down with

cotton ball, sand, rocks, leaf litter)

● Spray bottle with colored water
● hard surface (flat piece of tile, stone,

concrete)
● Slideshow
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I. Introduction (5 minutes): Hi everyone, I’m ------- and I’m here from a program called Arroyo
Classroom - a program where you get to learn about your local environment. We are going to
learn about your local environment and what you can do to protect and conserve it (Define
conservation). You can ask what kids do to help the environment as an ice-breaker.

Open Presentation

1. Ask if they know what an Arroyo is. Picture on 1st slide.
An Arroyo is a dry stream bed. We don’t get a lot of rain here, but water can flow here
when it rains. Arroyos flow to the Rio Grande. Arroyo’s are a part of the watershed, but
we will define that shortly.

2. First, let’s get a discussion going:
● How many of you used water before you came to school? How did you use it? Where

do you think all this water comes from?
● Where do you get your water? How is it cleaned? (Rio Rancho = Aquifer)
● Can we all agree it is important to have clean water for all (including plants and

animals)?

II.  What is a Watershed? What role does it play in the water cycle? (20 min)
Part A: (5 minutes) We are going to learn about how the land around us helps to clean

water.
1. Review the Water Cycle - precipitation, evaporation, condensation (water cycle dance

video)
○ Important to remember water can’t be created or destroyed. We are

drinking the same water dinosaurs used. We have to keep what we have
clean.

Part B: (5 minutes)
2. Introduce the Watershed

○ What is Watershed video
○ Anywhere water falls on land is a watershed. What isn’t absorbed will continue to

run or shed downhill until it collects in a body of water. A watershed is an area of
land that drains to the same body of water.

○ Watershed has different names based on the body of water water ends up in. We
live in the Middle Rio Grande Watershed. Write down the name of our
watershed.

STOP PRESENTATION
Part C: (10 minutes)

3. Natural Watershed Helps to Clean Water. Ask students, before each demo what they
think will happen and why? What evidence or prior experiences inform them?

○ Absorbs- permeable surfaces (spray water on sponge)
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○ Moves and Collects Water- (saturation of sponge) Arroyos, Wetlands, Rivers
■ Wetlands attract water loving plants that help filter and clean the water

○ What happens to water that soaks in the ground- Filter demonstration - connect it
to the aquifer.

Learning Objective: Permeable surfaces are important for filtering and cleaning water, and
slowing it down.

● Human impacts - less natural features in watersheds, more impermeable surfaces,
density of pollution

○ Demonstrate water sprayed on hard surface
○ Water doesn’t absorb and it moves faster.

4. Compare water in a concrete arroyo and sand-bottomed arroyo, which moves faster?

Learning Objective: Concrete Arroyos are never safe. Sandy bottomed arroyos are ok to go in if no
chance of rain.

III. Activity: What is the proportion of permeable to impermeable surfaces outside our home or
school? (10 minutes)

1. Observe outside - look at the ground. How much is covered by surfaces that
can absorb water like soil, sand, dirt, grass, small rocks, etc. How much is
covered by hard surfaces- pavement (driveways, streets, etc). Talk about
compacted soils.

2. Guess the percentage of hard vs soft based on observations. Students
create their own pie chart- labeled Hard and Soft.

3. What claims can we make about our watershed? What evidence supports
our claims

IV. What’s In the Water?
(10 minutes)

1. Discuss pollutants. Discuss what happens to polluted water.
Experiment with how “pollutants” might travel through their watersheds.

● What is pollution?
● What forms of pollution exist in our city?  Discuss each pollutant:

○ Plastic
○ Factories
○ Motor Oil (suggest a tray under or cat litter to clean it up)
○ Fertilizers (use recommended amount) - eutrophication
○ Herbicides or Pesticides (use recommended amount)
○ Dog Waste
○ Construction Erosion/Sediment
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Learning Objective: With more hard surfaces - water moves faster, picks up pollutants and heads
to Rio Grande without being cleaned.

V. Conclusion  (10min)
● What do you think this means for our watershed - the Middle Rio Grande?

The water we drink comes from our watershed. Animals and plants also depend on this water. That’s
why it’s important that we try not to pollute either the water or the land. Anything that pollutes the land
will eventually wind up in the water.

● What might be ways we could reduce pollution in our watershed?
By picking up trash and picking up dog poop if we have dogs.
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Activity Guide for 3rd Grade – Virtual Arroyo Walk

1. What are we trying to teach students in this activity?
Arroyos function as an important flood control measure and are essential landforms in  the
upland desert of Rio Rancho. Arroyos are also habitat to plants that have specific adaptations
for living in a desert environment that experiences infrequent flooding. We can protect arroyos
as habitat and take care of them so they help with flood control.

2. How can we tie this activity to our teaching goals:

Learning Objectives
(Students will be able
to:)

Methods

Describe arroyos function
as flood control.

Using visual models (google earth and drone fly-overs) to demonstrate:
● Arroyos are caused by water flows from precipitation.
● Arroyos are dry when there is no precipitation.
● Arroyos lead to a larger water source- the Rio Grande

Describe who arroyos are
habitat for.

Using their experience from previous Arroyo Classroom presentations:
● Student recall animals that live in or near arroyos

Using models of different climates:
● Students can state plant needs in an arid climate

Desert plants have
adaptations that allow
them to survive in a
climate with a great
temperature range, high
solar impact and little
precipitation. Name a
local plant species

Using models we aim to demonstrate:
● Various plant adaptations such as deep vs wide roots, small

leaves, fine hairs and spines.
Through discussion we:

● Explore how plants can survive in the desert climate, unique traits
of cactus, name a specific native plant- Four Wing Saltbush and
some ways to identify and find it.

3.  How can we tie this activity to standards?

Performance Expectation

5-ESS2 Earth's Systems Disciplinary Core Ideas

3-ESS2-1 Represent data
in tables and graphical
displays to describe typical
weather conditions
expected during a
particular season.
3-ESS2-2 Obtain and
combine information to
describe climates in
different regions of the

ESS2.C: The roles of water in Earth’s surface processes
ESS2.D: Weather and climate
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world.

5-ESS3 Earth and Human
Activity

3-ESS3-1 Make a claim
about the merit of a design
solution that reduces the
impacts of a
weather-related hazard.

ESS3.A: Natural resources
ESS3.B: Natural hazards
ESS3.C: Human impact on Earth systems

What we do (Science and Engineering
Practices)

How we think (Crosscutting
Concepts)

Developing and Using Models
Analysing and Interpreting Data
Using Mathematics and Computational
Thinking
Constructing Explanations
Engaging in Argument from Evidence

Patterns
Cause and Effect
Scale, Proportion and Quantity
Structure and Function
Systems and Systems Models
Stability and Change

4.  How should this activity be organized?

Materials:

● Google Earth maps slideshow of arroyo in Rio Rancho
● Native Plant and Desert Adaptation slideshow

I. Introduction: This is our final presentation for Arroyo Classroom. Today we are going
to learn more about the geography of arroyos and native plants that live in arroyos.
Icebreaker: What have you learned so far?

II. Google Earth Arroyo Tour
A. Introduce map and landmarks (Albuquerque, Rio Rancho, Sandia Mountains, Have

students recall the name of our river)
B. Review Watershed: discuss where the water flows to from different points in the land,

begin to draw attention to arroyos on the map.
C. Upper Watershed: Discuss how the arroyos are converging from smaller arroyos, note

the area around the arroyo has roads but isn’t developed yet. Remind students how
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important our voices can be to help share what we’ve learned in Arroyo Classroom so
everyone who lives here and might eventually live here can do their part in caring for
our environment.

D. Middle Watershed: Point out that there is more housing, development and hard
(impermeable) surfaces at this point in the watershed. Bring their attention to the tire
tracks in the arroyo.

■ What are these tracks from?
■ What might the impact be from driving motorized vehicles in the arroyos?
■ Share that it is illegal and why. Discuss other options for those kinds of activities

where it is legal.
E. Lower Watershed: Show the mouth of the arroyo meeting the Rio Grande

■ Ask: Do you see anything in place that would remove garbage?
■ Poll students: 1. Who has seen trash in an arroyo? 2. Who has seen trash larger

than a television or microwave? 3. Who has seen trash larger than a couch?
■ What can we do to help keep our arroyos clean and safe for all?

III. Adaptations of native and drought-tolerant plants
A. Introduce desert plants, share some fun facts about Yucca - state flower, edible roots -

yucca fries.
B. Compare climates - show side-by-side of a tropical climate (dense vegetation, cloudy,

waterfall) vs. arid climate (sparse vegetation, sunny, no water). Talk about how plant’s
needs are different in these climates.

C. Plant Adaptations
i. Dormancy
ii. Root systems (tap root or surface)
iii. Small leaves
iv. Fine hairs on plants

D. Cactus
i. True or False Game
ii. Why do Cacti have spines video
iii. Photosynthesis and stomata

E. Four Wing Saltbush
i. Adaptations and traditional uses of fourwing saltbush.

16
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Appendix B
Supplemental Materials

-SSCAFCA Activity Book and Educational Videos:

-SSCAFCA handouts:

18
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SSCAFCA watershed map:

Arroyo Safety Video:
Arroyo Safety
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SUMMARY

This year, funding enabled 38 NM classes (859 students and 39 teachers) to participate in a virtual
RiverXchange® program. Five of the twelve schools we served were Title 1. All program costs and
coordination are provided free of charge to NM teachers. The program required $55,132.36 in cash and
generated a total match valued at $25,960.76 in the form of in-kind contributions including presenter time
and preparation for virtual presentations, production of video presentations and planning with partners for a
virtual program.

PROGRAMMATIC RESPONSES DURING THE COVID-19 PANDEMIC

Pivoting RiverXchange® to the virtual learning environment was no easy task. There were logistical
challenges with running a hands-on science program virtually, but between our partners and RiverXchange
staff we were able to have an incredibly productive year.  Our presentation partners had varying approaches
and capacities for adapting their lessons to the virtual audience. Ensuring there was cohesion and
consistency in the program took additional oversight and planning. In this case, it was extremely helpful to
meet with other environmental educators and community programs faced with the same situation i.e.
continuing our programs with the uncertainty of district-wide, administrative and individual teacher
approaches to virtual learning. RiverXchange staff attended meetings with other local educators to discuss
everything and anything we could do from online platforms and technology; approaches in engaging an
online audience; support for students, their families, and teachers; as well as how to be a resource during
this difficult time. Additionally this year, RiverXchange®, Bosque Ecological Monitoring Program and
Valencia SWCD staff met regularly to discuss watershed and stormwater education collaboration
opportunities, such as program continuity across grades and program assessment strategies. This effort was
incredibly valuable to not only cope with the immediate challenges of 2020-2021, but to also improve core
aspects of our programs and outreach.

The Watershed Journal
In the beginning months of program planning, RiverXchange staff determined that providing

students with activities that could be completed at home to supplement the virtual learning environment was
a priority. RiverXchange® is a hands-on science program and lacking access to the classroom for
presentations became an opportunity to design lesson-specific activities for students to extend their learning
at home. The result of this is the Watershed Journal (Appendix B ), which was offered as a physical booklet
to all RiverXchange classes this year. This booklet included 4 at-home activities focused on understanding
residential stormwater pathways, aquifer function and groundwater filtration, the biological activity in
wetlands and the impacts of pollution. Additionally the booklet included presentation reflection questions
and a glossary, images for coloring and a letter to families. The activities in the Watershed Journal are
aligned to Next Generation Science Standards and the journal was translated to Spanish to provide more
inclusive resources to bilingual classrooms and ESL students. We plan to continue to use the Watershed
Journal as a part of the RiverXchange® curriculum, which will be offered to participating teachers as well
as free on our website as a watershed and stormwater curriculum resource.

Videos Production and Online Teaching
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One silver lining of the global pandemic has been the production of professional videos of some of
the presentations that RiverXchange offers. We anticipate these videos being useful in extending our
outreach beyond classes that participate in the program and to draw in interest and support teachers who
might be on the waiting list or who discover the program after the enrollment period. Teaching online has
also opened up opportunities for greater outreach and a more durable program. In the case of inclement
weather or other unforeseen circumstances that would prevent in person presentations, we know now we
can easily pivot our program to ensure its continuation for participants. Links to all videos produced this
year can be found under presentation information below.

Virtual Field Trip
It is difficult to replace the experience of students visiting the river and participating in pole planting

as the stewardship component of our program. This year it was extremely important when planning the
“field trip” component of the program to consider the capacity of teachers to include additional activities
offered by RiverXchange beyond the immediate program. With the journal distributed to classes at the onset
of presentations, RiverXchange staff believed the best response this year would be to create a virtual field
trip presented directly from the Bosque and Rio Grande. After shadowing ABCWUA’s 4th grade and
Sandia Mountain Natural History Center’s 5th grade virtual field trips, we determined that it would be
necessary to have two educators on site to manage the virtual field trip. Things to consider when doing a
virtual field trip are managing public interest (i.e. hikers walking by wanting to ask what we are doing),
supporting lessons with materials and technology needs (battery charger), keeping the educator “on camera”
safe from potential hazards and helping to keep time - to name a few. Funding was allocated from substitute
and bus costs that were not needed this year to fund an additional educator, Astrid Hueglin, to support the
field trips. Astrid, Jenny and Erin all contributed to the development of the field trip lesson plan.
Additionally, we had educators from ABCWUA and SMNHC shadow our field trips and provide feedback.

TEACHER FEEDBACK
Teacher feedback is an invaluable resource for program evaluation and it continues to help us

understand what teachers value and where we can improve. This year’s feedback continues to reinforce that
RiverXchange® remains relevant and impactful in curriculum and content. Feedback demonstrates the
RiverXchange continues to be valued for its ability to bring hands-on science in the classroom and teach
about water resources issues, while addressing both Common Core English Language Arts Standards and
Next Generation Science Standards. Additionally, when asked what other curriculum or programs teachers
tie into RiverXchange, responses demonstrate how widely a local water resources education program can
apply to various subjects and skills. Many teachers in Rio Rancho affirm that RiverXchange directly
supports their district's adopted science curriculum, HMH. Teachers mentioned tying our program into
history, social studies, and other local programs like PNM, Sandia Mountain Natural History Center,
ABCWUA and Sandia Labs. When teachers were asked about the blogging aspect of the program, many
stated concerns with adding another digital platform to a year with so many new digital platforms, while
others continue to state that blogging as an important learning outcome. Below are a few highlights from
our teachers:

What are the greatest learning outcomes for your class as participants in RiverXchange?

Students became more aware of local water issues, and they learned to use digital tools to show their
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learning. - Ackerman, La Mesa

My class really learned so much from this program. I think they enjoy learning about topics relevant to
themselves and their environment. - Kittleson, John Baker

Increased awareness of their own personal ownership in caring for our water and river. - Anthony, Monte
Vista

Students being able to participate in a virtual field trip and being able to get familiar with their immediate
surroundings, relating it to their life.  - Tafoya, MLK

An appreciation of how valuable our water resources are and how to help make a difference. - Kitts, MLK

If you can, please describe what aspects of RiverXchange are most helpful in achieving NM Stem
Ready Science Standards.

Even in a virtual environment, the presentations were mostly able to take it to a hands-on level.  They gave
students some basic information to explore on their own, or with their family. - Turrietta, MLK

Students were able to connect the Ready standards and relate them to their personal lives. This can inspire
them to view their immediate environment in ways they may have not been able to before.  - Tafoya, MLK

RiverXchange helped with plants and organisms, ecosystems, and engineering, our human impact on the
earth. - Carver, Duranes

Exploring our water resources locally and exploring what happens to our water. - Chacon, Zia

RiverXchange offers a range of entry points for students to engage with ideas, including hands-on activities,
rigorous readings, project based learning and digital tools. - Ackerman, La Mesa

Please share any feedback you have concerning your experience with the program this year.

RiverXchange, in this tremendously challenging year....was amazing. The foundation videos/activities along
with the follow-through/activities made this year, perhaps, more informative than ever. - Turrietta, MLK

Thank you for adapting your program to this crazy year of online/hybrid learning. I appreciated everything
that you shared with my students. - Fox, Sandia Vista

You all did an amazing job this year with having to turn your entire program into a remote situation. Thank
you so much!! - Kittleson, John Baker

Presentations

Program presentations were completed as follows:
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Agriculture: 37/38
Stormwater: 38/38
Wastewater: 38/38

Drinking Water: 38/38
Virtual Field Trips: 38/38
Landfill Presentation: 16:16 (Rio Rancho only)

This year, numerous videos were created to support the virtual presentations. We hope to incorporate these
videos onto our website as additional resources for following years. Links to these videos are provided
below:

Topic Video Credit

Rio Bravo - “Wild River”,
Riparian Ecosystem

Changing River  #1 (23 min) Video- Valencia SWCD, Ciudad
& NFWF
Lesson- Bosque Ed Guide Model

Rio Manso  - “Tamed River” Changing River #2 (20 min VSWCD, Ciudad & NFWF

Rio Nuevo Forest Health- The Changing

River Part 3 (24 min)

VSWCD, Ciudad & NFWF

CABQ Open Space- Pole

Planting Demo (13 min

Rolling River: The Middle Rio

Grande Watershed (39 min)DRAFT

https://www.youtube.com/watch?v=ZWPT_IwJH80
https://youtu.be/fq3KVd7oc5M
https://www.youtube.com/watch?v=gCGDLpn9Iuc&feature=youtu.be
https://www.youtube.com/watch?v=gCGDLpn9Iuc&feature=youtu.be
https://youtu.be/ivabZ6zBEUs
https://youtu.be/ivabZ6zBEUs
https://www.youtube.com/watch?v=c9HsX11A5qw&feature=youtu.be
https://www.youtube.com/watch?v=c9HsX11A5qw&feature=youtu.be
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PROGRAM DESCRIPTION

Mission

The mission of RiverXchange is to deepen students’ and teachers’ understanding and appreciation
for their local river ecosystem, motivate participants to protect local water resources by conserving water
and keeping their source water clean, and to provide a high quality, high impact outreach opportunity for
funders and in-kind contributors.

The Big Water Questions

The optional curriculum frames program outcomes as “guiding questions,” known as Big Water
Questions. A long term goal of RiverXchange is that students understand these questions and can formulate
logical, fact-based answers by the time they finish elementary school. We believe that students who can
synthesize water facts to understand larger water issues will have the proper critical thinking skills and
foundation for further discussion in middle and high school so that they will become informed citizens and
voters on water issues.

Understanding a Watershed

● Is every place in the world part of a watershed?
● Where does your community’s stormwater go?
● How can surface water become polluted?
● How does the water cycle relate to weather?
● How are groundwater and surface water connected?
● How can groundwater become polluted?
● What actions can all of us take to keep water clean?

Water in Our Society
● In what ways does our society use water?
● Where does your community’s drinking water come from?
● Does everyone have the right to use as much water as they want?
● Where does your community’s wastewater go?
● What actions can all of us take to conserve water?

River Ecosystem

● How does water affect living things in an ecosystem?
● What role do forests play in a watershed?
● What role do wetlands play in a watershed?
● What are some of the ways scientists can determine the health of a river, lake, bay or ocean?
● What actions can all of us take to improve the health of our ecosystem?
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Background
As producers of children’s water festivals and other grade K12 water resources outreach in NM since

2007, the RiverXchange program creators observed early on that NM elementary teachers rarely
incorporated water concepts in the classroom beyond what is required by the state (e.g., water cycle), and
that most elementary teachers considered “water” strictly as a science topic. While teachers personally
acknowledged the importance of conserving water and keeping source water clean, they continued to find
that upper elementary students had little or no understanding of major water resources topics unless the
teacher specifically integrated a wide range of water topics into the curriculum. For this reason, as well as
successful festival work with upper elementary students, this age level was selected as the focus for the
RiverXchange program.

RiverXchange was created to provide a free program that is fun, interesting, and easy to integrate
into the normal curriculum. The hope was to motivate participants to explore water resources topics in
depth. The program was originally designed to be carried out over eight months so that students spend more
time developing a sense of pride and personal connection to their own river ecosystem, as well as a
personal connection to a distant river ecosystem and the students who live near it. Today RiverXchange
runs over the course of 3-4 months, as a response to the challenges of implementing a year-long curriculum
with the ongoing demands on teachers and students time and requirements for testing and other curriculum.

RiverXchange began in 2007 as a pilot project of Experiential EE, LLC (under a services agreement
with the New Mexico Water Conservation Alliance) and the National Great Rivers Research and Education
Center, featuring partnerships between two fourth grade classes in Albuquerque, NM, and two fifth grade
classes in Godfrey, IL. A curriculum was developed, a field trip to the river was coordinated, and partner
classes “met” three times during the year via video tele-conferencing to present what they had learned.

After the pilot project, RiverXchange transitioned to a web-based technology called a wiki. This
enabled the program to overcome limitations such as the high cost, availability, and time zone logistical
issues associated with video teleconferencing – and easily involve more classes. The curriculum was
updated to incorporate the writing component and classroom guest speakers were introduced to reduce
teacher workload and bring up-to-date technical information into the classroom. In 2017, the program
switched to a blogging platform called Kidblog and in 2021 Kidblog rebranded to Fanschool.

In 2012, ownership of RiverXchange transferred to Amy White of Orilla Consulting, LLC, who
managed the program through July 2015. In August 2015, RiverXchange became part of the Ciudad Soil
& Water Conservation District. In 2020, ownership and the trademark registration of RiverXchange® was
transferred fully to Ciudad Soil and Water Conservation.

Since 2007, we have served over 19,300 students!

This year, the program featured the following components:
● Optional standards-based curriculum including hands on science and social studies lessons,

as well as writing assignments
● KidBlog online posting and communication
● Teacher training on curriculum implementation and use of KidBlog
● Ongoing technical and motivational support
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● Online class postings
● End of year teacher survey
● Pre and post student surveys (NM only)
● Coordination of at least four guest speakers into the classroom (NM only)
● Coordination of a virtual field trip to the local river or important watershed feature (NM only)
● Field trip leadership and activity planning (NM only)

Program Management and Financial Support

The program timeframe was July 1, 2020 through June 30, 2021. All components including
fundraising, design, planning, implementation, and analysis were carried out by employees and
contractors of Ciudad Soil & Water Conservation District, including:

Erin Blaz
Jenny Lloyd-Strovas
Astrid Hueglin
Endion Schichtel

Sponsors
● Southern Sandoval County Arroyo and Flood Control Authority (SSCAFCA)
● Middle Rio Grande Stormwater Quality Team (MRGSQT)

Sponsors provided a total of $55,132.36  in cash.
MRGSQT - $37,157.280 | SSCAFCA - $17,975.08

Program expenses included:

● Technology services
● Office and educational supplies
● Coordination services (planning, implementing and assessing all program components)

New Mexico In-Kind Partners
● Albuquerque Water Utility Authority
● City of Albuquerque – Open Space Division
● City of Rio Rancho – Environmental Programs Office
● City of Rio Rancho — Parks, Recreation and Community Services Department
● Sandia Labs
● Sandoval County Cooperative Extension
● Bernalillo County Cooperative Extension

In-Kind contributions totaled $25,960.76

For NM classes, in-kind contributions included virtual guest speaker coordination, prep and
presentation time and video production of presentations. In-kind match is significantly lower than any other
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year due to restriction of field trips, where significant resources and time are donated by our partners at the
City of Albuquerque Open Space Division, students, chaperones and teachers. Funding was also
contributed from a National Fish and Wildlife Federation Grant Ciudad SWCD was awarded as a
sub-grantee in partnership with Talking Talons. These funds supported video production of the rolling river
and changing river videos, as well as far materials and maintenance on the rolling river trailer.

Participant Selection

All 38 participating NM classes were fifth grade classes, distributed as follows:

Bernalillo County Sandoval County

A Montoya (3) Colinas del Norte Elementary (5)*

Cochiti Elementary (2) * Martin Luther King, Jr. Elementary (6)*

Duranes Elementary (1) * Sandia Vista Elementary (5)

John Baker Elementary (4)

La Mesa (2) *

Monte Vista Elementary (2)

North Valley Academy (1)

Seven Bar Elementary (4)

Zia Elementary (3)

22 classes, 520 students 16 classes, 339 students

* Title 1 school TOTAL - 36 classes, 859 students

Curriculum

The core curriculum of RiverXchange is delivered through a series of presentations that are guided
by the “Big Water Questions.” Over the years, RiverXchange staff have developed a curated list of
activities that support the core program curriculum, along with reflection prompts specific to each
presentation. We strive to incorporate emerging water resources issues into the curriculum, increase
networking opportunities for teachers, reduce teacher workload, and align the curriculum with the
appropriate district adopted standards.
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With the adoption of Next Generation Science Standards (NGSS) in New Mexico, RiverXchange
staff have undergone professional training in these standards to improve the program's alignment to NGSS.
The NGSS framework is quite different from past science standards as the emphasis is on developing a
deeper understanding of science concepts and practices rather than content knowledge. This shift is
extremely beneficial for environmental education programs because of the value placed on “doing
science;”  i.e hands-on practice, inquiry-based learning, experimentation, engineering, design, evidence
building and so much more. RiverXchange is uniquely situated to help classroom teachers meet NGSS
standards AND the common core as it integrates hands-on science, as well as digital literacy and language
arts skills.

This year, in response to school closures we created a completely new resource to the program -
The Watershed Journal - including four activities aligned to NGSS. The inclusion of this resource has the
benefit of providing students with hands-on extension activities that support further inquiry and
investigation into the water resource topics of our core curriculum. Each Watershed Journal Activity has an
NGSS alignment document (Appendix B). In reviewing and evaluating our programs alignment to NGSS,
staff have identified ways to help RiverXchange improve with the evolution of science teaching in schools.
Next year, staff plan to redesign the current RiverXchange “curriculum” (a collection of resources) to a
more formal program guidance document. We anticipate the benefits of this formal guidance will create
more continuity across classroom experience, more clarity for teachers on ways to achieve the
cross-communication aspect that we strive to achieve through the blog, and an opportunity to strive for
RiverXchange Excellence.

RiverXchange Excellence is not a formal component of the program as of yet but this year we
experimented with awarding students, nominated by teachers or their classes, for demonstrating excellence
in their engagement and active role in the program. It appears that this format was beneficial for
recognizing students for their work beyond the blog, as in years past we’ve awarded classrooms solely for
their collective achievements on the blog. Moving forward, excellence awards can be useful in motivating
classes towards stewardship activities beyond the core curriculum of RiverXchange and thus become a
more impactful driver of behavioral change in water conservation.

In following the teacher feedback and yearly engagement of students and teachers alike in different
aspects of our program, it appears that a more formal curriculum guide along with RiverXchange
Excellence acknowledgment could be extremely beneficial to the core participants, as well as useful to
expand our reach.  With the creation of video resources and the Watershed Journal this year, making these
resources available online with clear guidance on how to implement them will make RiverXchange an
more accessible and useful program to classrooms in New Mexico and beyond.

Guest Speakers
We coordinated at least 4 guest presentations to visit each NM classroom. In all cases, guest

speakers were water resources professionals from local agencies. Topics included:
● watershed/nonpoint source pollution
● drinking water
● wastewater
● water and agriculture
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● landfills (Rio Rancho only)

Field Trips

One of the most impactful components of the RiverXchange® program is a field trip to an important,
local feature of our watershed. As stated above, we provided students with a virtual field trip from the
Bosque and Rio Grande, just south of Tingley ponds. An outline of the lesson plan is included in Appendix
A .

While there was no way to replace planting a tree in the Bosque, we took the opportunity to dive
more into depth into the historical and cultural history of the Middle Rio GrandeValley, with an emphasis
on flooding, flood control, native and invasive species, and our role in watershed health.  The virtual field
trip ran for 2 hours, which was long for a typical class, however overall student engagement was
impressive. Using the google meet platform allowed us to answer questions from chat or directly from
students and often demonstrate immediate and specific examples to questions on screen. Student writing on
the blog demonstrated that students were able to identify specifics about our local riparian ecosystem,
human impacts on this ecosystem, and maybe most importantly an interest in visiting and exploring the
Bosque and Rio Grande with friends and family. See a student post reflecting on the field trip from Mr.
Turrietta’s class below:

While we did the field trip I learned so much. Since I learned so much I wanted to talk about some of these things I
learned. This includes Cottonwood trees, Animals and their evidence, and finally How the river has changed. There
may also be some fun facts at the end.

One of the first things I want you to learn about is Cottonwood Trees. I learned how to measure them, How to plant
them, I learned how to tell if a Cottonwood or another tree, and so much more. I will only be talking about how to
plant a Cottonwood and how to tell the difference between a Cottonwood or a different tree.  How you can tell if a tree
is a Cottonwood or a different tree is a Cottonwood tree has a spade kind of shape. A Cottonwood tree also has a rough
and ridged type of bark. Next how to plant a tree. How you plant a Cottonwood tree is you get a branch cuter and cut
down the tree. You then take off all of the branches near the bottom. (this is so the tree can make new roots.) Next you
grab a shovel and dig a hole as deep as you can make sure it's next to the water. Soon after you plant the tree and put
the dirt back in the hole. That now concludes the Cottonwood category.

In this next section I will be talking about animals and their evidence. During the field trip we learned about scat,
exoskeletons, and bite marks.  First I will be talking about scat. (Scat is animal poop.) During the field trip we learned
about different kinds of scat we also saw different kinds. We saw porcupine scat, bunny scat, and owl scat. Porcupine
scat looks like little ovals like pills kind of. Bunny scat looks like little circles. Finally Owl scat it actually named
palets. Owl palets look like a smooshed circle.  Next when we were looking at some branches we saw some
exoskeletons of this type of bug it kind off looked like a bettle exoskeleton. Finally when we were looking at some
bush kind of thing we saw beaver bite marks they were very interesting. Also when we started the field trip there was
some geese I think. That concludes the animal category.

For our final category were going to talk about the history of the Rio Grande River and its history. A long time ago
people came to settle near the Rio Grande to have water and to farm. Do to the farming the people had to clear a lot of
the land out causing the land to stop reproducing. People would also but Jetty Jacks so when it flooded it would catch
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and stop the trash, branches, and the leaves from entering their farms. This no the only that has happen the river went
from windy river to a straight river to a super windy river. I hope you can see how much the river has changed. This
concludes our final category.

Fun Facts!

1. We live in the Rio Rancho Watershed!

2. We get our water from the aquifer witch gets its water from the ground!

3. The Rio Grande River starts in Colorado and flows in to Gulf of Mexico!

4. Cottonwood trees need flooding to reproduce.

5. Porcupines sometimes are in the trees so next time you look in a tree.

I hope you enjoyed this. I hope that you have learned something new! I also hope that you can share some of these
facts with a friend! Hope you had fun talk again soon!

EVALUATION

Blog Evaluation

Engagement
The blogging component of RiverXchange had some interesting challenges this year. Primarily

some teachers found it challenging to incorporate because so many other new digital platforms were being
required in order to meet the demands of virtual teaching. In addition, coordination time that would have
been spent monitoring the blog and encouraging and supporting posts was redirected to support developing
the watershed journal and virtual field trip, and other tasks needed to pivot and adapt the program to this
year’s unique circumstances. Some time was also spent working with Kidblog representatives learning
their new platform - Fanschool. This platform launched in late spring, with select RiverXchange teachers
testing the platform out in late winter/early spring. Ciudad SWCD did support the hire of a temporary and
part time contractor Endion Schichtel, who was able to spend some time on the blog reviewing and
responding to students' entries. In a normal year, RiverXchange staff will recruit and orient partner classes
from outside of New Mexico to use the blog, so that our classes can exchange information and ideas
pertaining to their respective watersheds. In consideration of the added challenges for classroom teachers
this year, we decided to forgo recruiting partner classes this year and focus on ensuring our program
adequately met the needs of our New Mexico teachers.

Of the teachers that did use the blog (and who were mostly returning teachers) they did so
effectively. Of these classes, many students had multiple posts, some of which reflected on the
presentations, some of which posted their projects from the watershed journal and even other related
studies from their class. Posts this year had a wider range of media-type than ever! We saw a lot of student
videos posted on the blog of their watershed journal activities which was helpful to see how we might
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better introduce and frame the activities

Blog Images
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Student Surveys
A key component of RiverXchange is it’s measurable goals relating to student performance. We

collected quantitative data on student performance by way of a pre and post survey and qualitative data by
reading what students submitted on the blog. The survey includes questions that relate to environmental
attitudes and behaviors as well as knowledge gained relating to our learning objectives.

Pre/Post Behavior Survey
In order to quantify the learning outcomes achieved through RiverXchange, we ask our teachers to

have their students fill out a survey prior to, and upon completion of the program. Below, you will find a
series of graphs used to illustrate the change in responses between the pre and post surveys. This year, 539
students completed the pre-survey, while 452 completed the post-survey.  In order to account for this small
discrepancy in participation, the number of each given answer has been calculated as a percent of the total
number of responses received for each given survey. We continue to refine the survey and our programming
year after year based on teacher feedback and metrics gathered from these surveys.

RiverXchange Graphs for Pre-Post Surveys for 2020-2021

General RX Questions
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Comments: Backward movement has occurred over the past two years on this question. It could be
because they learned that healthy ecosystems around rivers are vitally important to water quality. Then,
when they went to answer the question after the program, they changed their answer based on their new
knowledge.
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Pollution Question
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Watersource Questions
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RX Definitions
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Precious Water
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RX Culture
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RX Farmers
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RX Ecosystem
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RX How Concerned
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RX How Often
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RiverXchange Virtual Field Trip 2020-2021

1. What are we trying to teach students in this activity?

Essential questions:
· What is a floodplain and why is it important? (Rio Bravo)
· How has the Rio Grande floodplain been changed by humans? (Rio Manso)
· What efforts are being made to conserve the Rio Grande Floodplain? (Rio Nuevo)

2. How can we tie this activity to our teaching goals:

Learning Objectives Methods
The riparian ecosystem of
the Rio Grande is shaped by
natural flooding.

Observation and finding evidence of:
● riparian habitat - plants and animals that depend on the ecosystem.
● the role of the Cottonwood tree as a keystone species and its

dependence on flooding for its life cycle.
Human impacts have
reduced or eliminated
flooding.

Observation and finding evidence of:
● Human impacts
● Reduced flooding

Conservation efforts are
now being made to
rehabilitate and strengthen
the riparian ecosystem

● What monitoring methods can be used to determine the health of the
ecosystem?

● What is being done to restore this ecosystem?

3.  How can we tie this activity to standards?

Using the NGSS framework to explore Phenomena and support Claims based on Evidence and Reasoning.

Performance Expectations DCIs

5-LS2-1 Develop a model to describe
the movement of matter among plants,
animals, decomposers and the
environment LS2.A Interdependent Relationships in Ecosystems

5-ESS2-1 Develop a model using an
example to describe ways in which the
geosphere, biosphere, hydrosphere,
and/or atmosphere interact.

ESS2.A Earth Materials and Systems ESS2.C The
Roles of Water in Earth’s Surface Processes

5-ESS3-1 Obtain and combine
information about ways individual
communities use science ideas to ESS3.C Human Impacts on Earth Systems
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protect the Earth's resources and
environment

4.  How should this lesson be organized?

I. Opening Activity: “I notice, I wonder, It reminds me of”
A. This activity is meant to engage students' observational and thinking skills - to turn on their “nature”

brains!
❖ Let students know you will describe the activity first and then bring the camera to focus on a

smaller, up-close frame of our object to be observed.
❖ Walk students through each prompt. Describe how these prompts relate to the scientific

method (observation, questioning, hypothesis)
● I notice (the foundation of an observation): shape, size, texture, color, location, etc.

These are simply what we see, without labeling their function or what we assume is
the function. ) Ex: “I notice a long, thin shaped object that is bumpy, brown colored
with small lines on it.”

● I wonder (the foundation of questioning): Take any statement that we think applies to
our object and turn it into a question. “I wonder if something was eating this object
that caused the lines? I wonder if this is a plant? I wonder if it is alive? I wonder if it
is dormant?

● It reminds me of: (the foundation of a hypothesis): Making connections to what we
already know or can remember helps us make an educated guess to answer our
questions. For the purpose of this exercise, we are simply practicing making
connections. “It reminds me of a spiral. It reminds me of the colors of sunsets in
Albuquerque.”

● Complete the activity, prompting and modeling as you go.

II. Rio Bravo

A. Discussion
Students will have watched the Rio Bravo video and hopefully did the drawing alongside the video. RX
teachers reference video and now ask:

❖ What are characteristics of the Rio Bravo that you remember from that video? Do you have a
drawing of it to remind you? What evidence of a floodplain can we find and share with the
porcupines?

Objectives/Prompts
● How was the river shaped? (Meander)
● How were different ages of trees dispersed? (Mosaic pattern – they won’t  answer this

exactly)
● What is a floodplain? Where is it? (Low lying area near the river that can flood)
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● What is a riparian ecosystem (floodplain)? Who lives here, who did live here and
doesn’t anymore? (Name specific plant and animal species)

B. Activity- What evidence can we find of the Rio Bravo and ecosystem in the floodplain? (A
floodplain is a riparian ecosystem so what we are looking for is evidence of a variety of plants and
animals that depend on the river).

Activity (focus on 2 plants - cottonwood and willow - and 2 animals - porcupine and great horned
owl):

● Here is a video explanation (you can easily speed it up with to 1.5x or more to make it go a little fast,
I just wanted to talk through the whole thing)
https://www.loom.com/share/75ae70d4c19e4b8da54ac9d67a9a7d4f

● Prepare students: Students have a printout of the plant and animal cards and cut them out so they can
vote when you “discover” something new in the bosque. For those who don’t have a printer, they can
write the names on a sheet of paper and hold them up.

● Open with - “Get your plant and animal cards out or grab a piece of paper and a pencil. We’re going
to see what we can discover outside in the bosque today!”

● The Activity:
○ Plant #1 - Coyote Willow (walk around and “see” your first plant)

■ “Look at this plant! Wow, it’s everywhere here in the bosque. It’s here… over here…
and even over there! (point camera.) Let’s get a closer look. It has long skinny leaves
and smooth bark on the branches.

■ What do you think it is? Vote with your card or write the name on a paper and hold it
up.

■ You’re right! It’s a coyote willow! The way you can tell is that it’s a shrub that always
grows next to water, it’s short, and it has long skinny leaves. It’s one of the most
common shrubs around water (riparian ecosystems) in New Mexico. Beavers LOVE
to eat its branches, but it’s also eaten by porcupines, deer, and rabbits.

○ Animal #1 - Porcupine (find porcupine scat under cottonwood)
■ Walk around and stumble upon porcupine scat.
■ “Hey, look what we have here! We found some scat, which is just a fancy biology

word for poop from wild animals. ___describe scat here____. It’s located right in the
middle of the trail. That’s weird. I wonder what animal it came from. Can you help me
out?”

■ What do you think it is? Vote with your card or write the name on a paper and hold it
up.

■ “You’re right! It’s porcupine scat! The way you can tell is _____, plus it’s located
right underneath a branch of a big tree, which is where porcupines spend most of their
time - in trees! Porcupines are really cool animals because they have sharp, barbed
quills that protect them from predators. When you see them in movies, a lot of times
they ‘shoot’ their quills out of their body. But that’s not true. Porcupines can’t shoot
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quills. They just get stuck in predators when they try to eat them. And once they’re
stuck in a predator, it’s really hard to get them out. It’s like getting a barbed fish hook
stuck under your skin.”

○ Plant #2 - Cottonwood (look up after finding porcupine scat)
■ “If the porcupine is living and eating this tree, we should probably know what it is.

Let’s look at the leaves and see if we can figure it out. The leaves aren’t on the tree
right now because it’s winter, so let’s find one on the ground. (get leaf). Okay, here it
is - it has a heart-shaped (or triangular shaped) leaf with a flat stem that’s also called a
petiole. And if I look around, I see them everywhere in the Bosque. I can even see
them on the other side of the river! (Span the bosque then point camera to other side
of river.)”

■ “What do you think it is? Vote with your card or write the name on a paper and hold it
up.”

■ “You’re right! It’s a cottonwood. And not just any cottonwood, but a Rio Grande
cottonwood. These trees are a very important species in the Bosque. They provide
food for many animals, like the porcupine, beaver, deer, rabbits, and insects. Birds eat
the insects that feed on the cottonwood. PLUS, many animals use them for their
homes! Porcupines sleep in them, and so do great horned owls. Birds make their nest
in them. Squirrels live in them. They are a very important part of a healthy bosque
ecosystem. And the way you identify them is by looking for their heart shaped
leaves.”

○ Animal #2 - Great Horned Owl (find owl pellets under cottonwood)
■ “Let’s look for another clue. What other signs of life can we find in the bosque?”
■ “Look at this! (show owl pellets below a large tree branch.) What do you think these

are? They kind of look like scat. They’re oval shaped and furry and kind of gross.”
■ “What do you think it is? Vote with your card or write the name on a paper and hold it

up.”
■ You’re right! They are owl pellets. Great horned owl pellets to be exact! Great horned

owls are amazing predators. During the day, they spend their time perched in the tree -
their brown feathers make it hard to see them. At night, they look for prey like mice,
squirrels, rabbits, herons, ducks, and even other raptors like red-tailed hawks. Their
quite feathers help them sneak up on prey in the dark of night. And they are amazing
predators and can eat prey that’s 2-3 times larger than they are! They can even hunt
and kill porcupines, which is saying something! Getting past those sharp quills takes
some serious skill! The cool thing about owls is that they spit up owl pellets. Owls
often eat their prey whole, which means their digestive system has to deal with bones,
fur, and feathers. And I don’t know about you, but swallowing sharp bones seems like
a bad idea to me because it might puncture something. To deal with this, their gizzards
(which is like a second stomach) have developed an adaptation to separate the soft
tissues, like muscles and organs, from the hard tissues like bone and fur. These hard
tissues are formed into a ball by the gizzard then passed back up. It’s basically like
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vomiting a small hairy mass a few hours after every meal. Which is pretty gross and
pretty awesome, all at the same time. (You might consider showing a quick clip of an
owl regurgitating a pellet - here is a good one, just put it on mute:
https://youtu.be/waLiTmLr1nM)

● Close with - “What does this remind you of? We talked about coyote willow and cottonwood trees
which both provide food for porcupines. Then we talked about how porcupines could be a food
source for great horned owls. (Give students a second to respond.) That’s right! A food chain!
Sometimes food chains can be very short like this one, and sometimes they can be longer with more
animals.

● So, when you go with your family to the bosque, I want you to look for these 4 things - the rio grande
cottonwood tree, the coyote willow shrub, porcupine scat, and great horned owl pellets.

C. Conclusion- what CLAIM will students make to the porcupines about the Rio Bravo? What
evidence and reasoning do they have for this claim?

Ex: We observed animal tracks from Sandhill cranes on the sandbar and saw them from a distance. Cranes
are a migrating species so they must know that they can come to this area for their needs. This evidence
allows us to reason that there are animals that use this area for habitat – food, shelter and water. We also
found cottonwood seedlings on the sandbar by the water. We can reason that cottonwood trees are trying to
regenerate here.
We didn’t find a variety of ages in Cottonwood trees in large numbers. We can reason that the ecosystem is a
riparian ecosystem, but that is different from how it used to be during the time of the Rio Bravo.

III.  Rio Manso (Tame or Managed River)

A. Discussion
Referencing the second video (Rio Manso) they watched, RX teachers now ask:

❖ What are characteristics of the Rio Manso that you remember from that video? (Do you have
a drawing of it to remind you?) What happened as the human population grew and people
were living in the floodplain? How did humans use science and engineering to protect their
homes from the river?

❖ What evidence can we find of human impact and what claim can we make about this impact?
(pausing between questions for discussion)

Objectives/Prompts:
■ Identifying human impacts and how efforts to control the river (dams, jetty jacks and

levees, pollution) impact the riparian ecosystem
■ River of Change - Rio Manso “tamed”
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● Changes were made to the river system with the top priority being how the
river was serving human society, while minimal attention was given to the
ecosystem or organisms living in the Middle Rio Grande.

● VIEW THE RIVER OF CHANGE MODEL

“ it took cultures, generations,  a century of regulations, and management practices to get where we are
today, the managed river.”

■

B. Activity - What flood control strategies were used along the Middle Rio Grande?
■ Rio Manso Jeopardy -  A game that will keep students engaged and on their toes by

facilitating learning and surveying the knowledge absorbed from RX presentations
and other program videos.

● Jeopardy Roles -  Facilitators/ Students
◆ Game Show Host (aka Alex Trebek)/ Chat/ Answer Moderator -

Facilitator 1
➢ Host on video, reading questions
➢ interacting with Jeopardy board
➢ Manage chat to look for the correct answer.
➢ Camera management
➢ Assist with question prompts

◆ Jeopardy Participants - Students
➢ Input correct answer into chat
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➢ Student who answers correctly first can select the next
category/ amount for the next question.

● Jeopardy Categories (and clues below)
◆ Settlement of the River Valley

➢ Question / Answer 200 example - Settlers cut these down to
build their homes.

■ What are trees?
➢ Question/ Answer example -  Due to drought in the late 13th

century, Puebloans in New Mexico abandoned places without
permeate water, to find a place with reliable water, and settled
here.

■ Where is the Rio Grande Valley?
➢ Question/ Answer example -  Settling in the river valley ensures

water for the settlers but causes problems because of this.
■ What is flooding?

➢ Question/ Answer example - The population of the valley
increased and Spanish settlers built these ditches to irrigate
their agriculture fields.

■ What are acequias?

◆ Flood Control Efforts
➢ Question/ Answer example - Designed to decrease erosion and

protect the berms from being washed away by the river, these
were added to the bosque, while a piece of it is shown
here-**camera on site** cut camera to view the jetty jack stuck
in the tree.

■ What is a Jetty Jack?
➢ Question / Answer example - To prevent flooding of homes,

these were built parallel to the river.
■ What are levees?

➢ Question/ Answer 800 example - This final measure to control
flooding was built to control the flow of the Rio Grande in the
1970s.

■ What is the Cochiti Dam?
➢ Question/ Answer example - Define Reservoir ??

◆ Impacts on Species
➢ Question/ Answer example - Settlers brought these new exotic

plants and animals to the Middle Rio Grande that took over
existing species.
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■ What is an invasive species?
➢ Questions/ Answer example - To grow, seeds must land on

bare, moist soil and because of flood prevention practices this
species is having a hard time reproducing  naturally.

■ What is the cottonwood tree?
● Discussion - **camera on site**  point camera

across the river. Ask students what they notice
about the cottonwood trees in the frame. (all
trees are large and mature) Explain that
cottonwood trees survive 80 to 100 years. The
levee was breached for the last time in 1941 and
that many of the trees in view (near Rio Grande
Nature Center) sprouted during the flood year of
1941.  This makes these cottonwood trees 80
years old! The cottonwood forest is at risk due to
flood control interventions in our Middle Rio
Grande!

➢ Question/ Answer 800 example - This species, who likes slow
moving water, was put on the endangered species list in the
1990s..

■ What is a silvery minnow?
➢ Question/ Answer example - Native species lost this due to

population growth and development of land and agriculture in
the Middle Rio Grande Valley.

■ What is habitat?

◆ Impacts on the Riparian Ecosystem
➢ Question/ Answer example- In the early 20th century,

overgrazing by cattle and sheep in the valley took place and few
plants were left, so during heavy rains this filled and polluted
river channels.

■ What is soil/ sediment?
● Use jar filled with dirt and water to demonstrate

turbidity/sediment pollution.
➢ Question/ Answer example -   The river previously meandered

and curved through the valley, but the construction of levees
did this to the river.

■ What is straightened or narrows the river?
➢ Question/ Answer examples - Due to changes in the river, the

majority of these wet habitats have been lost in the river valley.
■ What are wetlands and/or marshes?
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➢ Question/ Answer examples -  Define riparian zone?
■ Discuss benefits of riparian vegetation and natural

filtration

C Discussion- Claim = Evidence and Reasoning.
Ex. Claim - Humans have made an impact on the natural riparian ecosystem.

Evidence - What have humans done to the Rio Grande ecosystem?
Reasoning - How has this impacted the river and riparian ecosystem?

PART 3. Rio Nuevo (Future of the River)

A. Discussion
Review prior activities - we’ve looked for evidence of a riparian ecosystem, we’ve cited ways that humans
have impacted this ecosystem with flood control strategies (jetty jacks, levees, dams) and why this was done
(to protect property).

Objectives/Prompts:
❖ What impacts do flood control strategies have on the ecosystem?
❖ Why do you think it is important for us to monitor the Bosque?
❖ What might we want to monitor for?
❖ What are some monitoring techniques we can use as students?
❖ What are some ways we can help to protect and/or restore the riparian ecosystem?

B. Activity - What is the state of the cottonwood forest or Bosque? What are ways to
monitor it?

● Direct teaching on Cottonwood IDing  - leaf shape, life cycle components and needs
(i.e. catkins, cottonwood seeds pods/ wet sandy soil sun)

● Tree Measure Activity:
○ Tools - yardstick, friend, calculator

Simple Tree Measuring

● Line up a ruler or a yard stick with the height of the tree.
● Have a friend stand at the base of the tree.
● Measure how many inches your friend is on the ruler.
● Find the multiplying factor:
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Divide the height of the ruler by inches your friend measured on the ruler.
● Multiply your friends height in inches by the multiplying factor.

C. Discussion - What are ways we can help protect or restore our riparian ecosystem?

Appendix B
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Engaging, hands-on activities where students 
learn about their local watershed. 

MY  

WATERSHED 

 JOURNAL DRAFT



Hello Students &Families! 
 
Congratulations on being selected to participate in RiverXchange!  
 
RiverXchange is a 5th grade science program where you will learn a lot about your local river, 
the Rio Grande, and your precious water supply. Additionally, you will learn about how to 
protect these local waters and keep them clean for all (like your family, local farmers, wildlife, 
and native plants) who depend on them. The journal in your hands will compliment the 
RiverXchange presentations you will receive with your class and includes at-home science lab 
activities that will help you understand the importance of good water quality and watershed 
health.  
 
What is a watershed, you ask? A watershed is an area of land that drains to the same body of 
water. For example, you live in the Middle Rio Grande Watershed, an area of land that 
expands from the Westside to the Sandias and includes any land that drains water in that area 
to the Rio Grande. Don’t worry if that doesn’t make total sense yet - it will eventually! What is 
important to know now is that everyone lives in a watershed. So just as it is important to know 
what state, city and neighborhood you live in, it is also important to know your watershed and 
how to keep it healthy, since everyone who lives there depends on the ability to have access to 
enough clean water to live.  
 
In this journal, you will get to learn some of the science behind how a watershed works - and 
how it can be impacted by pollution. The activities in this journal do require a few materials to 
complete the labs, but should be something you already have at home or can collect outdoors. 
We recommend that you work on finding these materials right away so that you are ready for 
each lab in your journal. Please see the list on the next page for all the materials you will need 
and read each lab's instructions before collecting the materials so you understand what they are 
for. 
 
The most critical and exciting part of this journal is that it encourages you to get outside and 
explore important watershed features. We think that as a RiverXchange participant it is 
important that you and your family take the time to visit a local water feature and that's why 
we’ve written it into the journal. Please note that one activity requires you to collect still-water 
(not river water) and you might find this close to your home. Additionally, we strongly 
encourage you to take a trip to the river to make observations and experience the amazing 
Bosque ecosystem. The best way to get to know your ecosystem is to explore it!  

Finally, above all, we want you to be safe taking part in these activities at home. Remember to 
always check with an adult before you go outside to observe or collect anything and please 
note any safety precautions for each lab. For additional information on this journal and a list of 
water collection sites and river access points around the city please visit 
www.riverxchange.com/waterlabs2021. 

We hope you have a great year! 
 
Sincerely, 
The RiverXchange Team 
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List of Supplies  
 

• Students will need pencils and colored 
pencils each activity. 

• For the Stormwater Activity you’ll need: 
 Your watershed journal 
 An adult to go outside with you 

• For the Water Filtration Activity you’ll need: 
 1 plastic bottle 
 1/2 cup cotton balls 
 1/2 cup large pebbles  
 1/2 cup small pebbles 
 1/2 cup sand  
 1/2 cup leaf or plant matter  
 1 cup of dirty water 
 1 empty clear cup 

• For the Ecosphere Activity you’ll need: 
 3 labeled glass or plastic jars with air tight lids 
 Water, soil, and algae from a still water source 

 

Hello, my name is:  

__________________ 

and I live in the 

__________________ 

watershed. Draw Yourself Here! 

• For the Pollution Activity you’ll need: 
 3 labeled ecospheres from previous activity 
 Household chemicals that can pollute water 

(fertilizer, soap, vinegar, etc.) 
• For the Field Experience you’ll need: 

 Water, snacks, backpack, journal, etc. 
 An adult to go with you 
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The Watershed Journal Map 
STORMWATER 
Where does my stormwater go? 
First, let’s make a map of where 
stormwater flows when it rains at 
our houses or apartment 
building. 

POLLUTION 
How can stormwater affect my ecosystem? 
Next, let’s see how common household 
items can pollute and harm our river 
ecosystem. These pollutants are transferred 
from our houses to local water sources 
through stormwater—remember the map 
you drew in the first activity!  

1 

FIELD TRIP 
Finally, let’s visit a local water source so we can 
see why it’s so important to learn about how 
stormwater affects our aquatic ecosystems. 

ECOSPHERES 
How does energy flow 
in my ecosphere? 
Now, let’s learn about 
aquatic ecosystems and 
how energy flows from 
one organism to the 
next. The water in 
these ecosystems is fed 
by stormwater! 

2 
WATER FILTRATION 
How does nature filter our stormwater? 
Next, let’s discover how the rocks, soil, 
and ecosystem help filter our stormwater 
before it gets to local water sources. 

3 

4 

5 
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How to Use Your Journaling Sheets 
Each activity includes a journaling sheet (like the one below) where you can record your 
observations and thoughts. We are using the 3 prompts—claim, evidence, reasoning—from the 
Next Generation Science Standards. Please read each section below as it will guide you on how 
to complete the journaling sheet for each activity. 

 REASONING 
Reasoning is your explanation 
of why the evidence you used 
supports your claim. Be sure to 
include scientific terms & 
concepts provided in the terms 
list for each activity. 

 

Example Evidence for: 
“Where does my    
stormwater go?” 

Ask yourself, “How do I know it?” 
You can use these prompts to guide your EVIDENCE: 
• Can you draw a picture or model of your claim to better explain it? 
• Can you do an experiment or make an observation that will support 

your claim? 
• Can you ask an expert or find information from a valid source to 

support your claim? 

EVIDENCE 
This is where you will collect 
evidence to answer the 
question. Don’t worry, you 
don’t have to come up with 
this on your own. Simply read 
the activity page and follow the 
instructions. Then record your 
observations in this box. 

 CLAIM 
At the top of each activity page, 
there is a question. Read the 
page, think about what it says, 
then try to answer the question. 

 
Ask yourself, “How does the evidence support my claim?” 
You can use these sentence stems to guide your REASONING: 
•______________ supports my claim because _______________. 
•The evidence shows that ________________________________. 
•This evidence works together to build a case that 
____________________ because _________________________. 

Ask yourself “What do I know?” 
You can use these prompts to guide your CLAIMS: 
•What have you observed about this topic? 
•What have you learned before about this topic? 
•Who could you ask about this topic? 
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Did you know that you live in a watershed? It’s true! We all do. A 
watershed is an area of land where all the water drains into the same river, 
lake, or ocean.  

We can learn a lot about our watershed during a storm. Think about the last 
time it rained. Where did the stormwater go? The path stormwater takes 
from our houses and cities until it ends up in a body of water, helps us 
understand our watershed. Stormwater is defined as the rainwater that runs 
off the land and city surfaces into street gutters, drains, or arroyos. 

For this activity, we’d like to discover the path of stormwater at your house or 
apartment. Be sure to ask a parent for permission to go outside!  
 

INSTRUCTIONS: 

Where does my stormwater go? 

Supplies: 
• Pencil 

• Colored pencils 

Terms to Know: 
• Watershed 

• Stormwater 

• Permeable Surface 

• Non-Permeable Surface 

1 
Go outside and walk around your house or apartment building. Think about the last time it rained 
and imagine where the stormwater might have flowed. Hint: look for signs of water stains, water 
damage, or little water canals formed in the soil. 

Draw a map of your house or apartment building. Label everything on your map—your house, the 
big tree, the sidewalk, a gravel path, a garden, and so on. Be sure to use color to draw the features 
on your map! 

3 
Now, discuss the flow of stormwater at your house or apartment with a parent, sibling, or friend. 
Where does stormwater go? Why do you think it flows that direction? Does the water soak into 
the ground in some areas and not others? Using a blue marker or colored pencil, draw the path of 
stormwater on your map. 

4 

2 

Roof— 
Non-Permeable 

Sidewalk—Non-Permeable Grass—Permeable 

Local 
Lake or 
River 

Stormwater Path 

 

Permeable surfaces are areas where water can seep into the ground, for example, areas with 
grass, soil, and gravel. Non-permeable surfaces are areas where water is not able to seep into the 
group, for example, sidewalks, pavement, and asphalt. Label the places in your map that are 
permeable, and the places that are non-permeable. Explain why these areas are permeable or non-
permeable. 

Street—Non-Permeable 
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REASONING 

Use scientific terms & 
concepts to explain why 
your evidence supports or 
refutes your claim. Be 
sure to use words from the 
“Terms to Know” Box. 

 
EVIDENCE 

Draw a map of your 
area & label all its 
features (building, 
grass, concrete, asphalt, 
etc.). Label which 
features are permeable 
and non-permeable. 
Draw a blue arrow to 
represent the path that 
stormwater takes on 
your map. 

 CLAIM 
Use your observations to 
answer the following 
question in a complete 
sentence: “Where does 
my stormwater go?” 
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Did you know that soil is the world’s largest water filter? It’s how nature keeps our 
freshwater clean and usable! Even though 71% of our Earth is covered in water, only 
2.5% of it is freshwater—water that is found in local lakes and rivers, and is not 
salty. Because there is so little freshwater, it’s vital that we keep it clean!  
 
Freshwater is naturally filtered by traveling across the land in rivers or percolating 
down into the earth towards an aquifer. An aquifer is an underground body of rock 
or sediment that serves as a reservoir for groundwater. 
 
The more our water is polluted, the harder it is to clean naturally. For example, 
when it rains where you live, stormwater travels across pavement picking up 
pollutants before it flows into local lakes or rivers. Let’s learn about how our soil 
filters water by making our own filters! 
 
INSTRUCTIONS: 
 

 

 

 

 

 

 

 

       

 

 

 

 
 

How does nature filter our stormwater? 

Terms to Know: 
• Freshwater  

• Water Filtration 

• Aquifer 

1 
First, collect your supplies. Find a plastic drinking bottle and cotton balls, 
then go outside and collect the materials needed to make your filter—
rocks of different sizes, sand, and plant matter. You should be able to find 
these materials in your yard or a nearby empty lot. Remember, the soil 
around Albuquerque is mostly sand! If you want to upgrade this project, 
use a 2 liter bottle and 1-2 cups of each filter material. 

Now, have some fun making dirty water! Just add dirt to a cup of water. If you want to simulate 
stormwater from the city, you can also add a small amount of oil or small pieces of trash. 

3 
Now create your filter! Cut the bottom off your plastic bottle. Turn the bottle upside down and place the 
cotton balls in the mouth-part of the bottle (see picture below). Use a spare piece of paper to plan out your 
filter and where you want to place each layer of rock, sand, and plant matter. Now build it! 

Supplies: 
• 1 plastic bottle 

• 1/2 cup cotton balls 

• 1/2 cup large pebbles  

• 1/2 cup small pebbles 

• 1/2 cup sand  

• 1/2 cup leaf or plant 
matter you find on the 
top of the ground 

• 1 cup of dirty water 

• 1 empty clear cup 

4 

2 

Once you have finished layering your filter materials, place the empty clear cup under your filter. Now 
pour the dirty water into your filter. (Be sure to take the cap off first!) You may have to pour small 
amounts at a time. Compare the filtered water (that’s passed through the filter) to the dirty water. How well 
did your filter clean the water? How could you redesign it to make it better? What would happen if you 
used only asphalt in your makeshift filter? Would it filter water like your soil filter? Test it out! 

 

Plant Matter 

Large Pebbles 

Small Pebbles 

Sand 

Cotton Balls 

HOW IT WORKS: 
As water moves down through the soil, 
contaminates are removed by physical, 
chemical, and biological processes. 
This water filtration process is why 
groundwater tends to be cleaner than 
surface water found in rivers and lakes. 

Parts of an Aquifer 
Be sure to label the parts of 
your filter that represent a real 
aquifer! Aquifers include the 
large pebbles, small pebbles, 
sand, and the water filtering 
through. 
 

Be sure to remove the cap 
before trying to filter water! 

DRAFT
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REASONING 

Use scientific terms & 
concepts to explain why 
your evidence supports or 
refutes your claim. Be sure 
to use words from the 
“Terms to Know” Box. 

 
EVIDENCE 

Draw each layer of your 
filter and label them. How 
do you think each layer 
helps filter pollutants from 
stormwater? Remember, 
layers can remove pollutants 
physically, chemically, or 
biologically. Below, describe 
how your filtered water was 
different from your dirty 
water. Don’t forget to label 
the parts of your filter that 
represent an aquifer! 

 CLAIM 
Use your observations to 
answer the following 
question in a complete 
sentence: “How does nature 
filter our stormwater?”  

DRAFT
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A group of living organisms that live in a specific area and interact with each other, 
along with non-living factors in the environment, is called an ecosystem. Aquatic 
ecosystems are ecosystems that exist IN a body of water. Even though we read about 
these ecosystems in books, they’re hard to observe first-hand because we can’t 
always see underwater. But, guess what?! We can make our own mini aquatic 
ecosystems call ecospheres! Ecospheres are closed aquatic ecosystems that are self-sustaining. In other 
words, these ecosystems have all the energy and nutrients they need to survive indefinitely, as long as the right 
organisms are in balance! Stormwater from our houses feed local aquatic ecosystems—either keeping them 
healthy or harming them with pollutants. Let’s investigate our aquatic ecosystem by making an ecosphere! 

INSTRUCTIONS: 

 

 

 

 

 

 

 

 

 

 

HOW IT WORKS: 

An ecosphere is a self-sustaining system because energy & nutrients are able to cycle through the ecosystem and sustain 
the needs of all organisms. Look at the model below to see how energy and nutrients flow through an ecosphere. (Use it 
as an example to draw your model!) Shrimp are not necessary to maintain a healthy ecosphere, but they’re fun to watch! 

How does energy flow in my ecosphere? 

Terms to Know: 
• Ecosphere 

• Aquatic Ecosystem 

1 
Find 3 clear glass jars or plastic containers and label them #1, #2, and #3. You could collect plastic water 
bottles or used jars from neighbors! Go to an area with standing water. This could be a local pond, acequia, 
or a still section of a river. If you gather water from a fast-moving river, you will not get a good sample of 
organisms. Please see www.riverxchange.com/waterlabs2021 for ideas on sites to collect water samples. 

Use your jars to scoop up water and soil from the water source. Each sample should be about one
-quarter soil, one-half water, and one-quarter air. You’ll need a good amount of algae in order 
to see organisms and ensure your ecosphere survives. If you catch a fish, put it back in the water. 
Ecospheres do not work with fish. Screw the lid on. Do this for all your jars. 

3 
Take your ecospheres home and let it settle for a few days. Be sure to place it in a spot that’s sunny, but 
does not get direct sunlight. If it gets too hot, it will not survive. Once the soil has settled, observe your 
ecosphere daily for 7 days. At the same time each day, record the number of snails, shrimp, and nematodes 
(worms) you see in each jar. Some ecospheres can last for months! See how long yours lasts! 

Supplies: 
• Pencil & colored pencils 

• 3 labeled glass or plastic 
jars with air tight lids 

• Water, soil, and algae 
from a still water source 

4 

2 

Draw a model that describes how energy flows from organism to organism in your ecosphere. Use the 
diagram below for help, but only include organisms that you know are in your ecosphere. If your 
ecosphere did not survive, think about what went wrong and design a new one! Test your new design and 
see if it works. (Be sure to keep your ecospheres for the next activity on pollution!) 

Shrimp 

Bacteria 
Algae Inorganic 

Nutrients 

Food & 
Oxygen 

Carbon 
Dioxide 

Waste 

Energy  
from  
Sun 
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 REASONING 
Use scientific terms & 
concepts to explain why 
your evidence supports or 
refutes your claim. Be sure 
to use words from the 
“Terms to Know” Box. 

 
EVIDENCE 

At the same time each day, record 
the # of organisms you see in each 
ecosphere in the table below. You 
may see snails, shrimps, nematodes, 
and the like. To the right, draw a 
model of how energy flows in your 
ecosphere. Be sure to include what 
you can see (for example, algae) as 
well as what you can’t see 
(bacteria). Use the model on the 
previous page for help. 

 CLAIM 
Use your observations to 
answer the following 
question in a complete 
sentence: “How does energy 
flow in my ecosphere?” 

 Jar #1 –Organisms Jar #2—Organisms Jar #3—Organisms 
Day 1          
Day 2          
Day 3          
Day 4          
Day 5          
Day 6          
Day 7          DRAFT
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When you think of pollution, what comes to mind? Pollution includes any kind of man-made waste that has a negative 
impact on the environment. When we talk about pollution, we often talk about harmful chemicals from factories that 
cause plants and animals to die. But did you know that common household items, like fertilizer, soaps, and dog poop, 
can also be considered pollution? They can!  

Pollution comes in many forms. Some types of pollution have a direct negative affect on 
plants and animals—like adding acidic chemicals to an aquatic ecosystem. Many aquatic 
organisms are very sensitive to changes in pH (how acidic or basic the water is) and will not 
survive if the pH changes. Another direct impact is when dog poop enters an aquatic 
environment and adds harmful bacteria to the water. This can cause fish to die, create health 
issues for other aquatic animals, and cause humans to get sick. Yuck!  

Other types of pollution have an indirect negative impact. Stormwater can carry 
nutrients, like phosphates and nitrates from fertlizers, from our houses or local farms 
into local water sources. The nutrients in the water feed algae and aquatic plants—
giving them everything they need to grow. The problem is, they grow in excess and 
eventually cause the ecosystem to collapse. This type of pollution—an excess of 
nutrients that cause algae to grow in excess— is called eutrophication. (See below 
for details.) Let’s take a look at how pollution affects our local aquatic ecosystems. 

INSTRUCTIONS:  

 

 

 

 

 

 

 

 
 

HOW IT WORKS: 

 

How can stormwater affect my ecosystem? 

Terms to Know: 
• Pollution 

• Eutrophication 

1 
Use your 3 ecospheres from the previous activity. Label jar #1 “control, jar #2 “fertilizer” (you can use 
soap if the soap contains phosphates—look at the ingredient label) and jar #3 “vinegar” (or lemon juice if 
you don’t have vinegar). Take a picture of each jar. 

Put your control to the side—you’re not going to add anything to it. This will be used to compare the 
changes that happen in the other two ecospheres. Add a PINCH of fertilizer to jar #2. (Be sure to ask an 
adult for help, fertilizer is poisonous! You can also use soap with phosphates.) This jar represents 
eutrophication. Add a splash of vinegar or lemon juice to jar #3. This represents what happens during acid 
rain or when our water sources become too acidic. 

3 
After your ecospheres have set for a week, take another picture. Compare those pictures to the pictures you 
took a week ago. Did any ecospheres change? If so, how did they change? Do the jars with pollutants have 
more or less algae than the control jar? Why do you think that is? Record your results on the next page. (In 
theory, your fertilizer jar should grow more algae and your vinegar/lemon juice jar should have less. If you 
haven’t seen changes yet, add more fertilizer or vinegar and observe them for another week.) 

Supplies: 
• Pencil & colored pencils 

• 3 labeled ecospheres from 
previous activity 

• “Pollution” from your 
house—fertilizer & vinegar 

2 

Nutrients cause algae to grow very 
quickly. These algal blooms block 
sunlight and kill aquatic plants. 
Eventually the algae dies too. Bacteria 
digest the dead plants and algae—
taking up all the oxygen in the water. 

Stormwater washes pollutants from 
fields and houses into our rivers and 
lakes. These pollutants—fertilizers, 
soaps, dog poop, etc.— contain 
nutrients like nitrogen and phosphorus. 
This is the first step of eutrophication. 

Without oxygen in the water, many 
aquatic organisms die—including fish, 
plants, and insects. These unhealthy 
aquatic ecosystems negatively affect 
other plants & animals that rely on 
them for food and water. 

DRAFT
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 REASONING 
Use scientific terms & 
concepts to explain why 
your evidence supports or 
refutes your claim. Be sure 
to use words from the 
“Terms to Know” Box. 

 

EVIDENCE 
In the table on the left, draw 
your samples before adding 
chemicals then 1 week after 
you added your chemicals. 
This model will show 
people how pollutants 
changed your ecospheres 
over time. Explain what 
happened below. 

 CLAIM 
Use your observations to 
answer the following question 
in a complete sentence: “How 
do household chemicals affect 
my ecosystem?”  

 Draw or describe your jar 
BEFORE adding pollutants. 

Draw or describe your jar 
AFTER adding pollutants—    

1 week later 
Jar # 1 
Control 

  

Jar #2  

Eutroph-
ication 

 

  

Jar #3 

Acid 
Rain 

  

DRAFT
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Have you ever heard this saying? 
 

You love what you know.   
You care for what you love. 
 

 

It means that you’re more likely to care for something you love, and you 
only love things that you know. 

 

Think about one of your closest friends. How did you first get to KNOW each other? Well, you told each other 
your names, right! Then over time you became great friends because you learned about each other—your 
interests, your personalities, your quirks. By learning about them over time, you developed a strong 
friendship—one of love and care for each other. You’d do anything for your closest friends! 

 

The same is true for us and nature. We’re only going to love and care for nature 
if we first get to KNOW nature. And the best way to get to know nature is to 
spend time with her! This week, plan a field experience to a local water source. 
Be sure to invite family and friends! 

     
 

INSTRUCTIONS:  

 

FIELD EXPERIENCE: Visit a Local Water Source 

Ask your parents to help you plan a morning or afternoon at a local lake or river. Set a date and 
time! Then ask your parents if you can bring a friend. Invite them to go with you! 

Plan out everything you’ll need for your field experience—food, water, your watershed journal, 
colored pencils, a backpack, and a fun activity while you’re there. Ask your friend for help you 
plan your field experience. 

Fill out the first parts of the journaling sheet on the next page. These are the logistics of your field 
experience. 

Supplies: 
• Water 
• Snack 
• Your Watershed Journal 
• Pencil & Colored Pencils 
• A Friend or Family! 

On the day of your field experience, do the “I Notice, I Wonder, This Reminds Me Of” activity 
and fill in your journaling sheet. Take a picture of you and your friends or family on your field 
experience! 

1 

3 

4 

2 

Mourning Cloak Butterfly 

Nymphalis antiopa 

DRAFT
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Date of Field Experience: ________________________________ 
Time: ________________________________________________ 
Where You Plan To Go: _________________________________ 
Snacks: _______________________________________________ 
Amount of Water per Person: _____________________________ 
Friends You Want to Invite: ______________________________ 

 

Directions on How to Get There & Where to Park: __________________________________________ 
___________________________________________________________________________________ 
 
Describe a fun activity that you want to do while you’re there: _________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
 

Remember to pack sunscreen, insect repellant, binoculars, magnifying glass, a plastic container to 
observe insects, or anything else you might need while there! 

LOGISTICS 
Logistics includes all the details that 
you need to plan BEFORE you go 
on your field experience. Ask a 
friend for help and be sure to get 
your plan approved by your parents! 

I NOTICE... 
Find one thing in nature that you want to observe a little 
more closely. In this box, write down everything you 
notice about that object or organism. 

I WONDER... 
As you were making observations, what questions or 
musings came to mind? Write them here. 

THIS REMINDS ME OF... 
Did your observations remind you of anything? Perhaps it was smell that reminded you of an experience from years ago. Maybe 
the color reminded you of a friend, or the shape reminded you of a special memento at home. Write your thoughts below.  

DRAFT
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PRESENTATIONS 
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What is an impermeable surface? List 3 examples of impermeable surfaces. 

 

 

 

What is a permeable surface? List 3 examples of permeable surfaces.  

 

 

 

What is stormwater? Is it cleaned before it travels to your local water 
source (for example, a lake or river)? 

 

 

 

 

How important is stormwater in our communities?  

 

 

 

How important are local water sources for our community?  

 

 

 

What everyday actions can we take to keep local water sources clean? 

Stormwater Presentation 

The Rolling River traveling model 
teaches students about stormwater 

and local watersheds. 

DRAFT
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Where does your drinking water come from? 

 

 

 

 

 

Where does the water go after I use it? 

 

 

 

 

 

 

List 5 things you can do to save water at home. 

1. ______________________________________________________________________________________ 

2. ______________________________________________________________________________________ 

3. ____________________________ 

____________________________ 

____________________________ 

4. ____________________________ 

____________________________ 

____________________________ 

5. ____________________________ 

____________________________ 

____________________________ 

 

Drinking Water Presentation 

Graphic from ABCWUA 

DRAFT
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In both Albuquerque and Rio Rancho efforts have been made to reduce water consumption through public 
education programs and it has worked! Do a Google search with your parents to find these values. 

How many gallons per day (GPD) on average did people use in the year 2000? ______________________________ 

What is the average GPD per person in your city now? _________________________________________________ 

How many gallons per flush and gallons per minute are used today for new toilets and shower heads? ___________ 

_____________________________________________________________________________________________ 

3.5 GALLONS PER FLUSH X 3.5 

Graphic Adapted from ABCWUA 

DRAFT
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What is wastewater and where does it go? (For example, after you flush the toilet or do dishes in the sink.) 

 

 

 

 

What kinds of things should never be put down a drain? 

 

 

 

 

What is a water bear and what job do they do? 

 

 

 

 

 

 

Wastewater Presentation 

A. Digester 
B. CoGen Power 

Plant 
C. Dewatering 
————————— 
1. Collection 

System 
2. Lift Station 
3. Bar Screens 
4. Grit Chamber 
5. Primary Clarifier 
6. Aeration Basins 
7. Secondary 

Clarifier 
8. Ultraviolet 

Disinfection 
9. Clean Water 

Returned to River 
10. Hypochlorination 

for Reuse Water 
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What is agriculture and how important is it in your daily life? 

 

 

 

 

 

 

 

What is irrigation and why do farmers use it? 

 

 

 

 

 

 

 

 

 

 

What do farmers need to consider when growing food? What surprised you about what you learned? 

Agriculture & Water Presentation 

Students visiting an acequia. DRAFT
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Agriculture & Water Activity 
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What is the Bosque? Why is there an effort to plant native trees there? 

 

 

 

 

 

What benefits do native trees provide humans, wildlife, and the river? 

 

 

 

 

What’s the difference between native and invasive species? List 
examples here. 

Did you know?  
Rio Grande Cottonwoods (Populus deltoides wislizenii) are a native tree species found only along the Rio Grande River. 

Cottonwoods grow well in areas where their roots can reach underground water and where their seeds can germinate on bare, 
moist soil. That’s why you’ll only see them growing in areas with direct access to water—they cannot survive if the water table 
is too deep. Plants that can tap their roots directly into groundwater are called phreatophytes.  

Rio Grande cottonwoods have heart-shaped leaves and grey bark with thick furrows. Their size depends largely upon the 
amount of water that’s available—their trunks can reach 2-5 feet in diameter and they can grow to 90 feet tall! They can live 
anywhere between 60-100 years old. 

Rio Grande Cottonwoods are dioecious, meaning some individual trees are males and others are females. In the spring, male 
trees produce catkins which bear pollen that can be carried by the wind to female trees. The female trees have flowers in long, 
greenish clusters. After pollination, the female trees produce tiny seeds with cottony plumes that can be dispersed by wind or 
water. Seeds are produced in late spring/early summer which historically corresponds to when the river would flood its banks—
before humans began regulating river flow.    

Cottonwood forests once dominated the floodplains of the river, but have been cleared for farming, river control projects, and 
urban development. Because of human actions, our Rio Grande Cottonwood forests are threatened—affecting all the species that 
rely on this special and unique habitat. 

Virtual River Presentation 

Image by Project Gutenberg: 
https://www.gutenberg.org/files/52651/52651-h/52651-h.htm  

Cottonwood trees need clean stormwater to 
grow! Color and label the leaf, male branch, 
and female branch of this cottonwood tree.  
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As a RiverXchange participant, we want to hear your voice! 

Throughout this journal, you have learned the importance of water conservation and watershed protection 
which is both about keeping water clean and making sure there is enough to go around. Water conservation is 
an important topic no matter where you live, because everyone lives in a watershed! What would you like to 
share with the world about what you've learned? What do you think is most important for people to know 
about water conservation and watersheds? 

Use this area to draft your concept for a project you will complete that gets your message out. You could write 
a script for a public service announcement or video, a podcast, or play you will produce. You could write a 
story, poem, song, or even draw a cartoon. Get creative! And remember to post your final project on your 
RiverXchange class blog.  

The RiverXchange Team will review your post and choose 3 winners for the most creative and informative 
projects. Prizes will be announced to your teachers.  

Like PRIZES? Post on the Blog! 

Brainstorm your ideas here: 

DRAFT
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Glossary 
Important Watershed Terms 
  

• Arroyo: A Spanish word for a drainage ditch, gully or ravine which was carved by water drainage.  
• Continental Divide: A drainage divide on a continent (in the U.S., the Rocky Mountains) such that the drainage basin on one 

side of the divide feeds into one ocean or sea, and the basin on the other side either feeds into a different ocean or sea.  
• Conserve: To use something wisely; not wasting.  
• Delta: The mouth of a river (so named because it is triangle-shaped like the Greek capital letter Delta). 
• Desert: A region that receives less than 10” of precipitation per year. 
• Ecosystem services: any positive benefit that wildlife or ecosystems provide to people. There are four types of ecosystem 

services: provisioning, regulating, cultural and supporting.  
• Erosion: The process in which a material (such as a river bank) is worn away by water or air, often due to the presence of 

abrasive particles in the stream.  
• Flash flood: A rapid flooding (less than six hours) of low-lying areas (such as washes, rivers, dry lakes, basins), caused by 

heavy rain, snow or sudden icemelt in surrounding areas.  
• Floodplain: Land that may be submerged by flood waters, or a plain built up by materials deposited by a river. 
• Headwaters: The source of a river (where it starts). 
• Riparian area: The area around the banks of a natural body of fresh water, where the vegetation and landscape is directly 

influenced by that water.  
• Snowpack: The amount of snow that accumulates annually in a mountainous area. 
• Surface water: Water collected on the 

ground or in a waterbody such as a stream, 
river, lake, wetland or ocean. 

• Tributary: A creek, stream, or river which 
feeds a larger stream or river or a lake. 

• Virtual Water: all of the water 
consumption necessary for an agricultural 
or industrial production, or a service. In 
other words, this corresponds to the total 
quantity of water needed to produce 
something. The term 'virtual water' is used 
because the water consumed is generally 
not found in the finished products. 

• Wetland: An area such as a marsh or 
swamp that is covered with shallow water 
or where the soil is naturally water soaked.  

• Xeriscape: The use of low water use plants 
in landscape (not “zeroscape”.) Xeros is 
Greek for “dry.” 

 

The Bosque provides food, water, 
and shelter for important migrating 

species like the Sandhill Crane. 
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Glossary 
Stormwater Terms 
 

• Condensation: The process by which water changes from vapor to liquid (water in clouds condenses to form rain).  
• Evaporation: The process by which water changes from liquid to vapor (water in a puddle, river, lake, ocean, or other body of 

water evaporates into the air).  
• First flush: The first surface runoff of a rainstorm. This is when we see the highest levels of pollution in water entering the 

storm drains. 
• Infiltration: The process of water sinking down into the ground to refill the aquifer. Also called percolation.  
• Nonpoint-source pollution: Water pollution coming from a wide land area, not from one specific location. Occurs when 

rainwater, snowmelt, or irrigation runs off plowed fields, city streets, or suburban backyards, picking up soil particles and 
pollutants, such as nutrients, pesticides, and other chemicals.  

• Point-source pollution: Water pollution coming from a single point, such as a sewage-outflow pipe or a factory. 
• Precipitation: All the water that falls from the sky, in solid or liquid form, such as rain, snow or hail.  
• Runoff: The rain or snow that does NOT sink into the ground, that runs off the land into a river, lake or other body of water 

(often carrying dirt and pollution with it).  
• Stormwater: Runoff from a storm which either flows directly into a water body or is channeled into storm drains, which 

eventually discharge to surface waters. 
• Storm drain: A drain, often under sidewalks, designed to collect excess rain and ground water from impermeable surfaces 

such as streets, parking lots, sidewalks, and roofs. Also known as a storm sewer. 
• Transpiration: The process by which water comes out of the leaves of plants, primarily through openings in the leaves, and 

goes into the air.  
• Watershed: The land area from which snowmelt and rain drain into a river, lake or other body of water. Also known as a 

drainage basin or catchment.  

The coyote is a common 
resident in the Bosque. Coyotes 
are highly intelligent animals 
who play an important role in 

the ecosystem as a top predator. 
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Glossary 
Wastewater & Drinking Water Terms 
  

• Aeration: the introduction of air into a material. 
• Aquifer: A wet underground layer of water-bearing rock or materials (gravel, sand, silt or clay) from which groundwater can 

be extracted using a well.  
• Chlorination: the process of adding chlorine to drinking water to disinfect it and kill germs.  
• Clarifier: a key piece of wastewater treatment equipment that assists in separating contaminants from water. 
• Digester:  a huge vessel where chemical or biological reactions are carried out. 
• Disinfection:  Water disinfection means the removal, deactivation or killing of pathogenic microorganisms. 
• Diversion: the act or an instance of diverting or straying from a course, activity, or use. 
• Drinking water: Water that has been purified to standards set for human consumption. 
• Drought: a prolonged period of abnormally low rainfall, leading to a shortage of water. 
• Ecosystem: a biological community of interacting organisms and their physical environment. 
• Fossil Fuel: a natural fuel such as coal or gas, formed in the geological past from the remains of living organisms. 
• Groundwater: Water located beneath the earth’s surface in cracks between soil particles and fractures in rock formations. A 

large and usable quantity of groundwater is called an aquifer.   
• Inorganic material: matter which is not derived from living organisms and contains no organically produced carbon. 
• Microorganism: a microscopic organism, especially a bacterium, virus, or fungus. 
• Organic material: matter that has come from a recently living organism. 
• Pollution: the presence in or introduction into the environment of a substance or thing that has harmful or poisonous effects. 
• Reclamation: the process of converting wastewater into water that can be reused for other purposes. 
• Reservoir: a large natural or artificial lake used as a source of water supply. 
• Rio Grande: one of the principal rivers in the 

southwest United States and northern Mexico. 
The Rio Grande begins in south-central 
Colorado in the United States and flows to the 
Gulf of Mexico. 

• Septic system:  A small-scale sewage 
treatment system common in areas with no 
connection to a municipal wastewater 
system.  A septic tank is a key component of a 
septic system. 

• Sewer system: A system of underground pipes 
used to transport human waste. In some 
communities, the sewer system is combined 
with the storm system (known as a combined 
sewer). 

• Sludge: the solid, semisolid, or slurry residual 
material that is produced as a by-product of 
wastewater treatment processes 

• Water table: The top surface of an aquifer 
(how far you have to dig down to find water).  

• Wastewater: All the water that goes down a 
drain into a municipal sewer system or septic 
system, AKA sewage. 

• Well: A man-made hole with a pipe that goes 
down to the water table. A pump helps bring 
the groundwater up.  

The Rio Grande Cottonwood has 
long been a sign of fresh water—
both for people and for animals. 
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Glossary 
Agriculture Terms 
  

• Abandon- to withdraw from often in the face of danger or encroachment.  
• Acequia- an irrigation ditch or canal (Spanish). 
• Agriculture Careers- Agriculture is big business. The industry has been around for thousands of years and approximately 22 

million Americans are involved in agriculture- related industries.  
• Agriculture strike- a series of strikes by agricultural workers in the state of California in 1933.  
• Buffer- something that serves as a protective barrier. An area of land designated for environmental protection.  
• Center-pivot Sprinkler - is a method of crop irrigation in which equipment rotates around a pivot and crops are watered. An 

electric motor drives the sprinkler. 
• Contour farming- follows the “natural shape” of the slope without altering it.  
• Dust Bowl- a region that suffers from prolonged droughts and dust storms. 
• Drip emitters- release water directly on to plants from the mainline tubing. 
• Erosion- the movement of soil particles due to water or wind.  
• Forage- feed/food for animals especially when taken by browsing or grazing. 
• Great Depression- the 1930s, when the U.S. and many other countries were in a very bad depression.  
• Habitat- the place or environment where a plant or animal naturally or normally lives and grows.  
• Irrigation- the watering of land by artificial means to foster plant growth. 
• Laser level- A tower-mounted laser level is used in combination with a sensor on a box- scraper in the process of bringing land 

to near-flatness with a slight grade for drainage.  
• Migrate- to move from one country, place, or locality to another. 
• Plow- an implement used to cut, lift, and turn over soil especially in preparing soil for seeds (seedbed). 
• Precipitation- a deposit on the earth of hail, mist, rain, sleet, or snow.  
• Side Roll Sprinkler- consists of rigid aluminum pipes, mounted on large wheels with the pipe acting as an axle. A gasoline 

engine drives the sprinkler. 
• Siphon- a tube used to move water upwards from a reservoir or ditch and then down to a lower level of land. 
• Terrace farming- wide steps are cut around the slopes of hills to prevent soil erosion.  
• Vegetation- plant life or total plant cover (as of an area).  

Chile is an important cash crop for farmers in New Mexico, with approximately 8,000 to 
10,000 acres harvested annually in our state. In 2018 farmers produced 71,000 tons of chile!   
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Image by: Kmusser / CC BY-SA (https://creativecommons.org/licenses/by-sa/3.0) 

https://commons.wikimedia.org/wiki/File:Riogranderivermap.png 

The Rio Grande Watershed 
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Topic/Subject: 
Watershed, Earth Science, Earth’s 
Systems 

Lesson Type (project, 
home/classroom lab, etc): 

Home Lab 

Essential 
Question: 

Where does my stormwater go? Grade Level(s): 5 

Learning 
Objectives: 

At the end of this lessons students will be able to: 

• INVESTIGATE where stormwater goes (Plan & Carry Out Investigations) 

• EXPLAIN why stormwater flows in certain paths (Structure & Function, Cause & 
Effect) 

• DEFINE & LIST EXAMPLES for permeable and non-permeable surfaces (Obtaining, 
Evaluating, & Communicating Information) 

• DRAW A MAP of where stormwater flows (Develop & Use Models, Systems & System 

Performance 
Expectation: 

 

5-ESS2-1 Develop a model using an example to describe ways the geosphere, biosphere, 
hydrosphere, and/or atmosphere interact.   

Phenomenon:  
Discover the path of stormwater based on the influence of permeable and non-permeable 
surfaces in students’ immediate environment.  

Videos: 

 
• Managing Stormwater Runoff by MetroVancouver  (https://youtu.be/7crGd6E0Fsk)  

Supplies: • Watershed journal, pencil, and colored pencils 

NGSS 3-
Dimensional 
Learning 

What We Learn: 

Disciplinary Core Ideas 

What We Do: 

Science and Engineering 
Practices 

How We Think: 

Crosscutting Concepts 

Ideas / 
Practices / 
Concepts 

ESS2: Earth & Space Science—
Earth’s Systems 

• Plan & Carry Out 
Investigations 

• Develop & Use Models 

• Obtaining, Evaluating, 
& Communicating 

• Structure & Function 

• Cause & Effect 

• Systems & System 
Models  

Where does my stormwater go? 

DRAFT

https://youtu.be/7crGd6E0Fsk


Topic/Subject: 
Watershed, Earth Science, Earth’s 
Systems, Engineering Practices 

Lesson Type (project, 
home/classroom lab, etc): 

Home Lab 

Essential 
Question: 

How does nature filter our 
stormwater? 

Grade Level(s): 5 

Learning 
Objectives: 

At the end of this lessons students will be able to: 

• INVESTIGATE how different rock sizes and soil particle sizes filter pollutants from 
stormwater (Plan & Carry Out Investigations, Structure & Function, Systems & System 
Models) 

• DESIGN and BUILD a model that explains how soil filters stormwater ( Develop & Use 
Models, Plan & Carry Out Investigations, Structure & Function, Systems & System 
Models) 

• COMPARE their filtration model to how an aquifer functions and EXPLAIN why 
ground water is typically cleaner than surface water (Obtaining, Evaluating, & 

Performance 
Expectation: 

 

5-ESS2-1 Develop a model using an example to describe ways the geosphere, biosphere, 
hydrosphere, and/or atmosphere interact.   

3-5 ETS1-1 Define a simple design problem reflecting a need or a want that includes 

Phenomenon:  
Discover how the soil and other objects in nature are able to filter dirty stormwater through 
physical, biological, and chemical processes. 

Videos: 

 
• April: Soils Clean and Capture Water by Soil Science Society of America—https://

youtu.be/ZwQeTJEeedk 

Supplies: 

Each student needs: watershed journal, colored pencils, 1 plastic bottle, 1/2 cup cotton balls, 

1/2 cup large pebbles, 1/2 cup small pebbles, 1/2 cup sand, 1/2 cup leaf or plant matter you 

find on the top of the ground, 1 cup of dirty water, 1 empty clear cup 

NGSS 3-
Dimensional 
Learning 

What We Learn: 

Disciplinary Core Ideas 

What We Do: 

Science and Engineering 
Practices 

How We Think: 

Crosscutting Concepts 

Ideas / 
Practices / 
Concepts 

ESS2: Earth & Space Science—
Earth’s Systems 

ETS1: Engineering Design 

• Plan & Carry Out 
Investigations 

• Develop & Use Models 

• Obtaining, Evaluating, 
& Communicating 

• Structure & Function 

• Systems & System 
Models  

How does nature filter our stormwater? 
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Topic/Subject: 
Aquatic Ecosystems, Energy 
Transfer, Engineering Design 

Lesson Type (project, 
home/classroom lab, etc): 

Home Lab 

Essential 
Question: 

How does energy flow in your 
ecosphere? 

Grade Level(s): 5 

Learning 
Objectives: 

At the end of this lessons students will be able to: 

• DESIGN and BUILD an ecosphere—a self-sustaining aquatic ecosystem (Plan & Carry 
Out Investigations, Develop & Use Models, Energy & Matter, Systems & System 
Models) 

• DRAW A DIAGRAM that describes the movement of energy between plants and 
animals within your ecosphere (Develop & Use Models, Structure & Function, Energy 
& Matter, Systems & System Models) 

• COLLECT DATA over 7 days that records the organisms you see in the ecosphere 
(Analyzing & Interpreting Data) 

• GENERATE and COMPARE multiple possible solutions as to why you do or do not 
have certain organisms in your ecosphere (Structure & Function) 

Performance 
Expectation 

 

5-PS3-1.Use models to describe that energy in animals’ food (used for body repair, growth, 
motion, and to maintain body warmth) was once energy from the sun.  

5-LS2-1.Develop a model to describe the movement of matter among plants, animals, 
decomposers, and the environment.  

5-ESS2-1 Develop a model using an example to describe ways the geosphere, biosphere, 
hydrosphere, and/or atmosphere interact.   

3-5-ETS1-2.Generate and compare multiple possible solutions to a problem based on how 
well each is likely to meet the criteria and constraints of the problem.  

Phenomenon:  Discover that ecosystems are self sustaining.  

Videos: 

 

Both of these videos are very dry, so they’re best for teachers to watch and get the general 
idea of ecospheres, then explain it to students 

• “How Ecospheres Work” by Life in Jars?  at https://youtu.be/K0ImENkmIBo 

• “How to make a successful DIY closed ecosystem/ecosphere” by Life in Jars?  at https://
youtu.be/2vm8fqqJpZM 

Supplies: 

• Watershed journal, pencil, and colored pencils 

• Glass or plastic jar with air tight lid 

• Water, soil, and algae from a still water source 

NGSS 3-
Dimensional 
Learning 

What We Learn: 

Disciplinary Core Ideas 

What We Do: 

Science and Engineering 
Practices 

How We Think: 

Crosscutting Concepts 

Ideas / 
Practices / 
Concepts 

5-PS3 Energy  

5-LS2 Ecosystems: Interactions, 
Energy, and Dynamics  

3-5-ETS1 Engineering Design  

• Plan & Carry Out 
Investigations 

• Develop & Use Models 

• Analyzing & 
Interpreting Data 

• Structure & Function 

• Systems & System 
Models  

• Energy & Matter 

How does energy flow in my ecosphere? 
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Topic/Subject: 
Aquatic Ecosystems, Protecting 
Earth’s Resources 

Lesson Type (project, 
home/classroom lab, etc): 

Home Lab 

Essential 
Question: 

How can stormwater affect my 
ecosystem? 

Grade Level(s): 5 

Learning 
Objectives: 

At the end of this lessons students will be able to: 

• DESIGN an experiment to test how different pollutants affect aquatic ecosystems (Plan 
& Carry Out Investigations, Develop & Use Models) 

• EXPLAIN why your ecosphere did or did not last for 30 days (Engaging in Argument 
from Evidence, Plan & Carry Out Investigations, Develop & Use Models, Structure & 
Function) 

• DEFINE pollution and DESCRIBE ways that households can pollute rivers through 
stormwater (Develop & Use Models, Systems & System Models) 

Performance 
Expectation 

 

5-LS1-1. Support an argument that plants get the materials they need for growth chiefly 
from air and water  

5-LS2-1.Develop a model to describe the movement of matter among plants, animals, 
decomposers, and the environment.  

5-ESS2-1 Develop a model using an example to describe ways the geosphere, biosphere, 
hydrosphere, and/or atmosphere interact.   

5-ESS3-1. Obtain and combine information about ways individual communities use science 
ideas to protect the Earth’s resources and environment. 

Phenomenon:  
Discover that everyday, household chemicals can pollute local water sources through 
stormwater runoff. 

Videos: 

 

• “What is eutrophication?”  by USoceangov at https://youtu.be/92TFJTtuq6k 

• “Eutrophication Explained—WELS (Waterpedia Environmental Learning Studies)” by 
Waterpedia at https://youtu.be/KJ6QjjuAPuU 

Supplies: 

• Watershed journal, pencil, and colored pencils 

• Ecospheres from previous activity 

• Household pollutants—fertilizer and vinegar 

NGSS 3-
Dimensional 
Learning 

What We Learn: 

Disciplinary Core Ideas 

What We Do: 

Science and Engineering 
Practices 

How We Think: 

Crosscutting Concepts 

Ideas / 
Practices / 
Concepts 

5-LS1 Molecules to Organisms  

5-ESS Earth & Human Activity 

• Plan & Carry Out 
Investigations 

• Develop & Use Models 

• Engage in Argument 
from Evidence 

• Structure & Function 

• Cause & Effect 

• Systems & System 
Models  

How can stormwater affect my ecosystem? 
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Watershed Stewards
2020-2021 Final Report

Submitted by
Erin Blaz, Ciudad SWCD

July 2021

SUMMARY

The Watershed Stewards program goals are to increase engagement with the senior citizen
community in watershed health topics and stewardship and to increase awareness within this
audience of the Southern Sandoval County Arroyo Flood Control Authority and their valuable
service to properties in Sandoval County. Watershed Stewards is in its third year of delivering
programs free of charge to the community. The program was initially conceived by a
collaboration between SSCAFCA and Ciudad SWCD as it meets reciprocal interests and needs
for both parties in their objectives around watershed health and stewardship. Past programs have
run a series of 4 classes on topics such as Urban Wildlife Myths and Facts, Desert Birds of Prey
and All About B.A.T.S. (Biological Alternatives to Spraying), at various locations in Rio
Rancho, such as Meadowlark Senior Center and The Neighborhood Rio Rancho.

This year's program was unable to provide in person presentations due to the global pandemic.
Instead, Ciudad SWCD coordinated a Watershed Stewards Series held online on zoom,
Wednesday’s 10-11 in May and June of 2021. The series covered a range of topics related to
watershed health, with a specific focus on simple things the public can do to support our
watershed. The program was publicized through the Meadowlark Senior Center newsletter and
Facebook. Each zoom presentation was recorded and posted on a youtube channel for the
program. In total we reached 114 individuals over the course of 7 one hour presentations and we
collected 206 registrations for the presentations. The registration form also collected email
addresses for those interested in future programming for Watershed Stewards, of which over half
of replies indicated they would be interested in future classes. We will keep the list of interested
individual emails for future Watershed Stewards programs.

1
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Future Interest and Outreach Summary

May registration responses indicating future interest

June registration responses indicating future interest

2
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Facebook Advertisement
Ciudad SWCD boosted facebook events to advertise for the program. For a total of

$248.03 spent total for the presentations, we reached 19,898  people with these ads which
generated 363 event responses. That means almost 20 k of local people saw information about
the program, almost 400 people said they were interested, 200 people registered and over 100
people attended.

Presentation Schedule and Participants

Date Presenter Title and Description Participants

May 5 Dara Saville,
Herbalist,
Founder of
Yerba Mansa
Project

Medicinal Plants of the Middle Rio Grande
Valley
Join herbalist and native plant conservationist Dara
Saville for this class exploring the native medicinal
plants of dryland habitats in the Middle Rio Grande
Valley. We will discuss several commonly
encountered species that are central to our natural
and cultural history. Topics include ecology, edible
and medicinal uses, responsible harvesting, and
preparations.

19

May 12 Mikal Deese,
Certified Wild
Bird
Rehabilitator

Meet Your Neighborhood Owls!

Mikal Deese will bring live wild owls to this session
for you to enjoy and learn about. They are
unreleasable native owls, residents at ON A WING
AND A PRAYER in Corrales. She'll speak about
each species, their habits, extraordinary abilities,
their importance in our ecological balance and the
threats they face while living among us. Be prepared
that the nocturnal individuals may be grumpy,
having just been awakened from sleep. You've heard
of "irritable owl syndrome", right? 12

May 19 Joanne Hilton,
Hydrologist

Water Resources in Middle Rio Grande Basin

This talk, with hydrologist Joanne Hilton,  will
provide an overview of climate, hydrology, and
water resource management in central New Mexico,
including the Rio Rancho area.  Changing climate
impacts include higher temperatures, potential
drought, and more extreme precipitation. What does 30

3
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this mean for you and what can be done at
individual and community levels to help? Join
Joanne to ask your questions and find out more!

May 26 Kelly White,
Tree NM

Let’s Talk about Trees!
Join Kelly White from Tree New Mexico for a
conversation designed to acknowledge and share the
many challenges and contributions trees make to a
community. We’ll talk about how a tree works, and
why how it works and what it does influences our
lives. And we’ll spend time talking about what we
can do to increase that influence making us all
healthier and wealthier for a long time to come. 13

June 2 Colton Dalton
& Nicole
Williams
NM Soil Health
Champions,
Graduates of
Kiss the
Grounds Soil
Health
Advocacy
Training
Program

Healthy Soil: Regenerating Our Soil to Restore
Our Watersheds
This presentation will review why healthy soil is
important, discuss the six principles of regeneration
that restore soil health, summarize current
governmental and public efforts to improve soil
health in New Mexico, and give suggestions on
ways the audience can 1) practice the regenerative
principles themselves, 2) support organizations
whose practices promote regeneration, and 3)
advocate for regeneration of our soils and our
watersheds. 12

June 9 Dr. Jenny
Lloyd Strovas,
Scientist &
Educator

The Great Indoor Migration
In this class we will discuss how an outdoor
childhood has become endangered and practical
ways that you can help.

Remember when you were a kid? Spending hours
outside playing in the dirt - no cell phones or
video games. In the last 50 years, children have
been migrating indoors and toward screens -
disconnecting from the world around them. As
childhood has become endangered, children have
become overweight, anxious, and depressed. Join
Dr. Jenny Lloyd-Strovas, biologist and educator,
as she discusses the "great migration" of kids
indoors and the greater implications for our
society. We'll discuss practical strategies for
getting kids outside and how you can get
involved- regardless if you are a parent,
grandparent or just a concerned citizen!

8

4
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June 16 Laurel Ladwig,
of ABQ
Backyard
Refuge
Program at
Valle de Oro

Creating a Backyard Wildlife Refuge: From
Balconies to Acreage
Learn all about the ABQ Backyard Refuge
Program and how you can transform your space
into a certified backyard refuge. You can build a
refuge for wildlife with whatever space you have,
and even by being a lazy gardener! We’ll explore
the ways you can share your habitat and support
our wild neighbors. 20

5

DRAFT



Outcomes Report Fiscal Year 2019–2021 • Presented by SUNNY505 1

ph
ot

o 
by

 L
es

lie
 B

uc
kl

in

Outcome Report 
for Fiscal Year 2019–2020

(July 1, 2019–June 30, 2020)

PRESENTED BY

Albuquerque Metropolitan Arroyo Flood Control Authority (AMAFCA) • City of Albuquerque • 
Bernalillo County • Town of Bernalillo • Village of Corrales • Ciudad Soil and Water Conservation 

District Eastern • Sandoval County Arroyo Flood Control Authority (ESCAFCA) • Village of 
Los Ranchos de Albuquerque • Department of Transportation (NMDOT) • City of Rio Rancho • 

Sandoval County • Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA)

DRAFT

Dezaree Vega




Outcomes Report Fiscal Year 2019–2021 • Presented by SUNNY505 2

Bernalillo County 
Public Outreach and Education Tracking
2021
Date Location Event Topic Description of Education/Outreach 

Event Program/Materials Participants
FY21 Land and 

Water Summit, 
virtual

2020 Land & Water 
Summit: Climate Ready 
Water Management

Kali Bronson, Chair, Land & Water Summit planning 
committee

8

9/2–3/20 Tijeras Creek 
Remediation 
Project

Tijeras Creek Invasive 
Removal

Removal of invasive species for the Tijeras 
Remediation Project

5

11/10/20 Virtual training Climate for Health 
Ambassadors Training

Kali Bronson participated in training and well as 
presenting a Bernalillo County 2nd Street green 
stormwater infrastructure project

108

11/18/21 Virtual training 2020 EPA National 
Nonpoint Source 
Training Workshop

Kali Bronson, Joanne Hilton (consultant to Ciudad 
SWCD), and Steve Glass (chair, Ciudad Soil and Water 
Conservation District) presented status of Upper 
Tijeras Creek Watershed-based Plan. A recording 
of the presentation can be found here: https://www.
youtube.com/playlist?list=PL7F4YD5AdOGJUIySUG-
ByGa3UWIKKu7w2i

434 participants

1/22/21 Virtual training Current State of Assets Convening to discuss incorporting green 
infrastructure into traditional asset management. 
The Southwest Ennvironmental Finance Center has 
a grant to develop asset management strategies 
for green infrastructure and met with people who 
manage stormwater and green infrastructure to gain 
information to inform their report. Bernalillo County 
and COA participated.

12

1/29/21 Virtual training Criticality Discussion 10

2/9/21 Virtual training Funding 12

2/12/21 Virtual training Life Cycle Costing 10

2/23/21 Stormwater 
Quality Email 
Bulletins

Our Watershed/E. coli 
Impairment

Email bulletin from Bernalillo County Natural Resource 
Services, Stormwater: https://content.govdelivery.
com/accounts/NMBERNCO/bulletins/2c1e608

587 recipients

02/23–
26/21

Land and 
Water Summit, 
virtual

2020 Land & Water 
Summit: Climate Ready 
Water Management

Land &Water Summit Agenda and Information: 
https://whova.com/web/laws_202008/ and www.
landandwatersummitnm.org

175 registrations
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2/26/21 Arid LID GSI 
Awards

GSI project awards 
distributed by the Arid 
LID Coalition

Awards given at end of Land and Water Summit.  
List of awardee’s can be found here: https://
aridlidcoalition.org/index.php/2021/03/09/2021-gsi-
award-winners/

4/9/21 Water 
Protection 
Advisory 
Board 
Meeting, 
virtual

Middle Rio Grande 
Stormwater Quality Team 
Overview

Presentation to the board about the MS4 permit, 
stormwater quality, and education/outreach activities 
by the permittees.  Presented by Kali Bronson, 
Bernalillo County, Patrick Chavez, AMAFCA, and 
Kathy Verhage, City of Albuquerque

25

4/20/21 Stormwater 
Quality Email 
Bulletins

Stormwater Pollutants Email bulletin from Bernalillo County Natural Resource 
Services, Stormwater: https://content.govdelivery.
com/accounts/NMBERNCO/bulletins/2ccaa80

684 recipients

4/29/21 Focus group, 
virtual

ULI Focus Group 
Meeting on Drought 
Resilience & Water Smart 
Development

Kali Bronson participated in focus group. 
Thank you for RSVPing for this one-time virtual 
Focus Group meeting for developers and land use 
professionals in New Mexico, Nevada, and Utah who 
have worked on projects or policies related to water-
efficient development and landscaping! Your insights 
at the Focus Group will help ULI develop a report on 
drought resilience and water smart development best 
practices, to be published this Fall. 

ULI New Mexico, Nevada, and Utah and the national 
ULI Urban Resilience Program are partnering to host 
this meeting as one of several focus groups ULI is 
convening around the American West to learn about 
challenges, opportunities, and best practices in water 
smart development. We will integrate what we learn 
during these regional convenings into a national 
ULI report about drought resilience, to be published 
in fall 2021. The report will provide guidance on 
implementing water smart practices in real estate 
development and land use, highlighting case studies 
of successful projects as well as future opportunities 
for innovation. Our hope is that by sharing tools, 
resources, and guidance, we can support the 
integration of water smart practices into development 
policies and practices, allowing our regions to avert 
water crises.

Your participation will help us identify water-saving 
practices used in real estate development and 
landscaping that can help us inform future land use 
and policy making. Please be advised that we will 
record the Focus Group meeting, but the recording 
will only be used by ULI as a reference and will not be 
shared externally. ULI staff will reach out to confirm 
any quotes from the Focus Group that we may want 
to publish in the report.

17

5/25/21 Stormwater 
Quality Email 
Bulletins

Rainwater Harvesting 
Training

Email bulletin from Bernalillo County Natural Resource 
Services, Stormwater: https://content.govdelivery.
com/accounts/NMBERNCO/bulletins/2da0d91

1163 recipients

6/11/21 Virtual 
meeting

Arid LID quarterly 
meeting; presentation 
of GSI projects online 
interactive map

Sarah Osterman presented the draft online, 
interactive GSI project map for the Middle Rio Grande 
at the Arid LID Coalition quarterly meeting. Map 
developed by Sarah Osterman, Bernalillo County

25?

6/1/2021 Middle Rio Grande GSI 
project map

Middle Rio Grande GSI project map goes live: 
https://www.arcgis.com/apps/dashboards/
f3a07f35be454b00b6c7f70c1d6e27c1

Get site visits
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6/14/2021 Virtual training Residential rainwater 
harvesting workshop: 
Design

Ciudad SWCD, in cooperation with Bernalillo County 
Natural Resource Services and Bernalillo County 
Open Space, the Arid LID Coalition, and the Rocky 
Mountain Youth Corps, developed a virtual and online 
training program for residential rainwater harvesting.  
The instructional videos and additional resources 
and information can be found at www.bernco.gov/
rainwater

63

6/15/2021 Virtual training Residential rainwater 
harvesting workshop: 
Installation

69

6/16/2021 Virtual training Residential rainwater 
harvesting workshop: 
Care & Maintenance

44

6/19/2021 Gutierrez 
Hubble House

Residential rainwater 
harvesting workshop: 
onsite information 
session

43

2022
7/20/21 Stormwater 

Quality Email 
Bulletins

Monsoon Awareness Email bulletin from Bernalillo County Natural Resource 
Services, Stormwater: https://content.govdelivery.
com/accounts/NMBERNCO/bulletins/2e817df

744 recipients

Pages related to Stormwater content on the Bernalillo County site and Unique Visitors per Page:
https://www.arcgis.com/apps/dashboards/f3a07f35be454b00b6c7f70c1d6e27c1 (N/A)
https://ipgr.maps.arcgis.com/apps/webappviewer/index.html?id=537b3c37183e4ea1973f845a6b5e6bce (N/A)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/stormwater/epa-regulation-of-stormwater-in-
bernalillo-county/ (308)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/overview/ (451)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/natural-resources-ordinances/ (360)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/stormwater/green-stormwater-infrastructure-
and-post-construction-stormwater-management/ (308)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/stormwater/stormwater-pollution/ (331)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/stormwater/stormwater-pollution/stormwater-
pet-waste/ (64)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/stormwater/illicit-discharge/ (37)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/wastewater-septic-systems/ (1095)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/wastewater-septic-systems/wastewater-
permitting-process/ (524)
https://www.bernco.gov/public-works/public-works-services/water-wastewater-stormwater/wastewater-septic-systems/wastewater-
frequently-asked-questions/ (960) DRAFT
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City of Albuquerque 
Public Participation Numbers
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On October 24, 2020, ACT Environmental 
Services and the City of Albuquerque/
BernaLilio County, in a joint effort collected, 
segregated, packaged, labeled, transported 
and disposed of 12,7I3 pounds of Household 
Hazardous Waste, and 5,560 pounds 
of Non-Regulated Solid Waste from 194 
residents within the Albuquerque/Bernalillo 
Counry at an average of 94 pounds of waste 
per customer.

This work was performed per the Scope 
of Work given to ACT by the City of 
Albuquerquc/Bernalillo County.

A copy of each HHW Chemical Waste 
Manifest Bill of Ladings was providedto the 
City Representative at the time of collection.

Albuquerque/Bernalillo 
County Household 
Hazardous Waste 
Collection Event  
at Balloon Fiesta Park
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Albuquerque/Bernalillo County  
Household Hazardous Waste Collection Event  

at Balloon Fiesta Park

DRAFT



Outcomes Report Fiscal Year 2019–2021 • Presented by SUNNY505 10

NATIONAL TRAILS DAY
National Trails Day, June 2021 was different than other 
years we were stationed in many different areas through 
the Elena Gallegos Park. However, we accomplished a 
lot. We had 41 Volunteers. We completed around a mile 
of trail improvements, mostly drain dips which are for 
water and erosion control. A few sections of fence were 
built and hundreds of cactuses were planted to close off 
user trails throughout the park and at Bear Canyon and 
Indian School. A rock retaining wall was built to stabilize 
one section of trail plus the trail was also widened slightly 
in one spot. We are looking forward to an even better 
National Trails Day in 2022.

FY20/21 (7/1/20 – 6/30/21) 

Number of Volunteers: 1,162
Volunteer Hours Worked 10, 560

Volunteer Opportunities were and are: Trail Watch, 
OSVC Traditional Gardeners, OSVC Front Desk, 
Monthly Bosque Wild Guided Hikes, Trail Maintenance 
(usually only done with staff), tree and pole plantings 
(with staff only), Special events Committee, Individual 
projects, group projects, and major OSD Clean-Ups 
(Rt. 66, Copper, Indian School, Menaul, Piedra Lisa, 
National River Day and National Trails Day. 

TESTIMONIALS
Richard Shackley Is committed to improving the 
quality of life for residents of the City of Albuquerque. 
He is an active Volunteer Docent in Trail Watch, Fire 
Watch, Bosque Wild and Education Guide. 
During FY20/21 he gave the city 602 Volunteer hours 
in the above aspects and has hit FY21/22 with even 
more bravado, offering to educate the youth during 
our summer programs and taking care of his newly 
adopted Trail, (Pino Trail) at Elena Gallegos. 

While the world was shutting down he was on the 
trails advocating the importance of staying healthy 
and getting outdoors. When asked how he felt about 
volunteering during the Pandemic he stated:

“You must know that Colleen & I thoroughly enjoyed 
participating in this program.  It was refreshing to 
interact with visitors for extended periods of time, 
to answer questions, give directions, provide maps 
and brochures, and to be the face of the City and 
Open Space over these past months. Of course, if the 
temperature permitted, we’d continue setting up our 
turquoise colored table & chairs for the entire year.”
 
We do hope we’ve been helpful in gathering data that 
the Open Space division can use, and look forward to 
providing any assistance in future projects, programs, 
or other tasks that we can do.”

In the next column is a picture of Richard in his 
element.

Open Space Annual Volunteer Report

photo by Colleen Shackley
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BOSQUE TREE 
PLANTING

Numerous tree and shrubs were planted in 
open spaces and the bosque by the river by our 
volunteers. 

Number of acres owned or managed as 
Major Public Open Space: 6,000 

Number of Visitors st staffed Open Space 
Facilities: 6,000 

Number of Volunteers Yearly: 6,000

Volunteer Hours Worked: 26,00

Number of New Trees/Shrubs planted 
(combined trees with willow whips from 
previous years): 2,000

Parks and Recreation
FY20/21 (7/1/20 – 6/30/21) 
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Poop Fairy Signs
Also during FY21 we gave away 202 Poop Fairy signs to local residents. 
We also gave the Natural History Museum 100 for distribution to the 
public and 250 to Parks and Open Space for posting.
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Ciudad Soil & Water Conservation 

District
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Ciudad Soil & Water Conservation 
District 
Stormwater Presentations 2021

Date Times RR or ES Event Presenter(s) Visitors
6/14/2021 5:30-7:00 GSI Residential Raintwater 

Harvesting Workshop: 
Design

Judith Phillips, Hunter Ten Broeck, Jim Brooks, 
Tess Houle

54

6/15/2021 5:30-7:00 GSI Residential Raintwater 
Harvesting Workshop: 
Installation

Judith Phillips, Hunter Ten Broeck, Jim Brooks, 
Tess Houle

51

6/16/2021 5:30-7:00 GSI Residential Raintwater 
Harvesting Workshop: 
Maintenance

Judith Phillips, Hunter Ten Broeck, Jim Brooks, 
Tess Houle

35

6/19/2021 9:00am–
12:00pm

GSI Session Judith Phillips, Jim Brooks, Tess Houle

6/23/2021 9:00am–
12:00pm

RR Nature Niños Summer 
Camp

Steve Glass, Erin Blaz 50

6/25/2021 9:00am–
12:00pm

RR Geology Rocks Summer 
Camp (COA OSD)

Steve Glass, Erin Blaz 12

6/26/2021 10:00am–
1:00pm

RR Mud Day (COA OSD) Steve Glass, Erin Blaz 230
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Poop Fairy Signs
Distribution of approximately 100 poop fairy signs on the public facing side of the organization’s facilities. 

Southern Sandoval County Arroyo 
Flood Control Authority
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Water Authority distributed educational bill stuffers, ran radio ads and television advertising.

See the Water Authority television advertising at https://youtu.be/AJojsyJfnK4.

DRAFT



Outcomes Report Fiscal Year 2019–2021 • Presented by SUNNY505 17

Stormwater tips are printed and distributed in the town’s water bill in June, July and
August. This includes 3,500 copies each month.
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Bosque Ecosystem Monitoring Program (BEMP)

Report on 2019-2020 Education and Monitoring

March 2021

1.0 Introduction
Objective: To collect and analyze abiotic and biotic data at BEMP sites in the Middle Rio Grande
Bosque while involving K-12 and university students in learning about and monitoring this ecosystem.

All data and reports are available on the BEMP website, www.BEMP.org

Scope of Work: The Bosque Ecosystem Monitoring Program (BEMP) combines long-term ecological
research with community outreach by involving K-12 teachers and their students in monitoring key
indicators of structural and functional change in the Middle Rio Grande riparian forest, or “bosque.”
In 1996, BEMP began as a collaboration between the University of New Mexico, Department of
Biology and Bosque School in Albuquerque, with fewer than 200 participants in its �rst year. Now,
BEMP averages approximately 9000 participants annually, although these numbers have been
impacted by the COVID-19 pandemic. The BEMP experience builds science skills, educates the
community about the bosque, and helps create a constituency for stewardship of the bosque. BEMP
�ndings derived from student-gathered data are used by government agencies to inform multi-million
dollar river and riparian management decisions.

During this reporting period, BEMP had 33 active monitoring sites along 250 miles of the Rio Grande,
including 32 sites within the Middle Rio Grande (Figure 3). Through the strategic location of these
sites, BEMP studies the ecological drivers of �re, �ooding, climate change, and human alteration on the
bosque ecosystem. Two-thirds of the BEMP sites were installed at the request of natural resource
managers to monitor the long-term ecological impacts of restoration projects such as mechanical
clearing, wood chipping, and bank-lowering. The other third were installed by BEMP sta� to facilitate
research opportunities or at the request of schools or partners.

Both biotic and abiotic variables are monitored at the BEMP sites. Our abiotic datasets are: depth to
groundwater; water level in ditches and drains; precipitation; above- and below-ground temperature;
and water quality in the Rio Grande, ditches and drains, and groundwater. Our biotic datasets include
litterfall; vegetation cover; fuel load and woody debris; cottonwood phenology; surface-active
arthropod richness and abundance; and tamarisk leaf beetle distribution, abundance and impact.

BEMP hosted two events during the year to present new data, visualizations, and analyses: the
Crawford Symposium and the Luquillo-Sevilleta Virtual Symposium. BEMP sta� and students
present BEMP data to managers, professionals, and students several times throughout the year
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depending on conference availability. In 2020, BEMP data were shared at the Sevilleta Science
Symposium and the Middle Rio Grande Endangered Species Collaborative Program Science
Symposium.

Timing of Data Collection: Depth to groundwater, water level in nearby ditches and/or drains,
precipitation, and litterfall are collected during the week of the third Tuesday of each month.
Surface-active arthropods are collected three times each year, in the spring, summer and fall. Vegetation
cover is collected once each year in August-September. Tamarisk leaf beetle monitoring is conducted
during the week of monthly monitoring from May-August with some sites collected in September. All
other datasets are collected as funding permits.

Delays due to COVID-19 restrictions: State and university restrictions due to COVID-19
necessitated shifts in BEMP collections, lab processing, data entry, and data checking. The new safety
measures and almost total lack of student involvement in data collections and processing resulted in
delays, which were further compounded by loss of BEMP sta� (due to reduced funding). These shifts
and delays are mentioned in the relevant sections in this report. BEMP sta� have worked to maintain
our research schedule but are still working on some data processing. Sites that were closed due to
COVID-19 restrictions will show missing data for those months and resulted in a reduction of the
total number of sites monitored in 2020. Data processing (especially litterfall and arthropods) and data
analyses will continue to be delayed in 2021 due to these same circumstances. Unless additional
funding is secured, processing and analyses will continue well into 2022.
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2.0 Importance of  long-term data and community outreachand citizen science

BEMP started in 1996 with funding from the National Science Foundation and a goal of reaching 8
sites. Although establishing 8 long-term sites seemed unlikely, by 2001, BEMP had reached 8 sites and
had students and teachers dedicated to monitoring each site. That year BEMP had 400 participants,
sites installed to aid stakeholders in monitoring restoration practices, and stakeholders requesting and
using BEMP data. Through the years, agencies and stakeholders requested the addition of new sites
and new datasets while teachers and schools requested BEMP sites and �eld opportunities for their
students. By 2013-14, BEMP started reaching between 9000 and 10,000 participants per year (Figure
1), had 30 established sites, and maintained 11 core datasets.

The long-term data have been used in informing predictive models, assessing restoration projects,
understanding bosque response to di�erent ecosystem drivers (e.g., �re, �ooding, clearing, impacts of
climate change, introduction of biocontrols), and shifts in native and exotic vegetation. Long-term
monitoring of these sites is critical for understanding how the ecosystem responds to land management
strategies and climate variability, as well as our ability to e�ectively use adaptive management and best
practices strategies.

By 2020, BEMP had reached 100,000 participants. Over the last several years, there have always been a
few University of New Mexico undergraduates in the BEMP course that had previously participated in
BEMP as elementary, middle, and/or high school students. These students are often reconnected to
their former schools and sites. BEMP has been part of a meaningful story for many students. BEMP
has helped students connect with their local landscape, learn science through hands-on research, and
communicate or present their understanding through math, writing, art, and other forms of
expression.
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Figure 1. BEMP outreach includes students and adults participating in long-term monitoring, study
trips, festivals and events, conferences, training, and other BEMP activities.
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3.0 Field and data analysis reform due to COVID 19
The State of New Mexico began implementing ‘stay at home’ orders when positive cases of
coronavirus COVID-19 were con�rmed within the state in mid-March 2020. The global pandemic
had immediate and notable impacts on our organization’s operations. The most immediate impact was
the cancellation of our Crawford Symposium which was cancelled on March 11, 2020, the same day it
was to take place. This event was later modi�ed and held as a virtual event showcased on YouTube.

From this point forward, BEMP implemented stringent safety precautions starting with moving our
o�ce work to our home spaces. Within State and CDC guidelines, BEMP was able to continue
operating in the �eld to ensure that contracted data were collected and students were still able to
receive BEMP programming through alternative means.

In 2020, BEMP aimed to collect data from 33 research sites across 270 miles of New Mexico. Three of
these sites are established on the Indiginous lands of Santo Domingo, Santa Ana and Sandia Pueblos.
These Sovereign Nations closed their borders in order to contain the spread of the virus that was
disproportionately impacting their communities. BEMP was unable to access these sites for several
months which resulted in missed data collections. Later in the year, we were able to gain permission to
collect data at Sandia and Santa Ana Pueblo BEMP sites but did not receive permission to collect at the
Santo Domingo BEMP site.

In order to ensure sta� safety while working in the �eld and laboratory environments, we were able to
adopt and modify the Sevilleta Long Term Ecological Research (SEV-LTER) Network’s Field and Lab
Protocols. Access to the full protocols can be made available upon request. If feeling symptom free,
sta� only (no K-12 students) were allowed to meet in the �eld while wearing face coverings and
maintaining 6 ft. of physical distance as much as possible (Figure 2). Hand washing and use of
sanitizing products was encouraged on a frequent basis. Any equipment passed between members of
di�erent households was sanitized with disinfecting spray or wipes. Sta� were required to drive
separately to all sites for much of the time and were eventually permitted to have two people together
in a vehicle while wearing masks. Many willing sta� household members began to participate in BEMP
collections as well.

Due to the fact that several di�erent small groups collected the data across the 33 active sites, we began
holding ‘Data Drop and Swap’ events at a local parking lot or park to gather all of the data into one
location. Group gatherings were limited so we created a sign up sheet to ensure no more than the
allowed number of people were gathered at one time.

Access to the University of New Mexico lab facilities was initially not allowed, thus equipment was
brought home so sta� were able to continue to process and enter the data collected. Once restrictions
began to lift, additional safety precautions were instituted so that safe indoor activities could be
conducted. Limited persons were allowed into the lab spaces; cleaning of used equipment and spaces
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plus online video education regarding containing the virus were required in order to begin using the
facilities.

Our inability to use lab space for several months notably impacted our ability to begin processing the
tamarisk leaf beetles that were collected in the �eld from May through September. The lab space
opened up with several restrictions so we were behind schedule in data processing but were able to
complete the processing.

BEMP’s mission is about science and education of community members. With the start of the
pandemic, BEMP ceased all �eld activities with K-12 groups and education moved towards an online
format. BEMP still taught a class of students in the Bosque Internship class (Bio 408/508) at UNM.
These university students were able to assist with �eld collections and limited lab work starting in
August 2020 using the Sevilleta LTER �eld and lab protocols.

Figure 2. Sta� drove separately to �eld collection sites, wore masks, used sanitizing products, and
maintained physical distance when possible to protect sta� and mitigate the spread of the COVID-19
virus.

8

DRAFT



Figure 3. Map of 33 active BEMP sites along the Rio Grande; Ohkay Owingeh is no longer an active
site. The Valle de Oro BEMP site has been under construction from September 2019 through all of
2020 and into 2021.
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4.0 Datasets collected at BEMP sites from north to south
Table 1. BEMP site numbers running north to south, with names, abbreviations, counties, latitude,
longitude, BEMP-designated reach, and data collected (2019 vegetation cover, 2020 tamarisk leaf
beetle, 2018 surface-active arthropods, 2020 groundwater wells, 2020 litterfall, and 2020 temperature).

SITE
#

SITE
NAME ABBR COUNTY LAT LONG

2019
VEG

2020
TLB

2018
ARTHR
OPODS

2020
WELLS

2019
LITTER

2020
TEMP

River
REACH

24
Santo
Domingo SD Sandoval 35.50989 -106.39 X X^ X N Perch

5 Santa Ana SA Sandoval 35.34284 -106.546 X X X X N Perch

32 Sandia SAND Sandoval 35.25523 -106.591 X X^ X X* X N Perch

22 Bobcat BOB Bernalillo 35.19706 -106.644 X X X N Abq

21 Badger BAD Bernalillo 35.19557 -106.642 X X X X N Abq

12 Minnow MIN Bernalillo 35.19315 -106.647 X X X X N Abq

10 Diversion DIV Bernalillo 35.19196 -106.644 X X X X N Abq

11 Calabacillas CALAB Bernalillo 35.19057 -106.649 X X X N Abq

1 Alameda ALA Bernalillo 35.18805 -106.647 X X X X X N Abq

17 Montano MON Bernalillo 35.14529 -106.68 X X X X N Abq

6 Savannah SAV Bernalillo 35.14285 -106.682 X X X X X X N Abq

2
Rio Grande
Nature Center RGNC Bernalillo 35.12675 -106.688 X X X X X N Abq

20 Route 66 Rt 66 Bernalillo 35.10066 -106.692 X X X X X X S Abq

23 BioPark BioP Bernalillo 35.07873 -106.668 X** X X X S Abq

8

Hispanic
Cultural
Center HCC Bernalillo 35.06881 -106.658 X X X X S Abq

29

Albuquerque
Overbank
Project AOP Bernalillo 35.04753 -106.664 X X X X X X S Abq

13 Harrison HARR Bernalillo 35.01506 -106.674 X X X X X S Abq
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31 San Jose SJ Bernalillo 35.01217 -106.674 X X X X S Abq

28 Valle de Oro VDO Bernalillo 34.97895 -106.68 X X X S Abq

30
State Land
O�ce SLO Bernalillo 34.9672 -106.686 X X X X X S Abq

27
Bosque
Farms BF Valencia 34.84885 -106.715 X X X X X Val

3 Los Lunas LL Valencia 34.81237 -106.714 X X X X X X Val

19
Reynolds
Forest RF Valencia 34.66065 -106.743 X X X X X Val

18
Reynolds
Cleared RC Valencia 34.65966 -106.742 X X Val

15
Valencia
Cleared VC Valencia 34.64863 -106.739 X X X X X Val

4 Belen BEL Valencia 34.64843 -106.738 X X X X X Val

16
Valencia
Forest VF Valencia 34.64716 -106.738 X X X X Val

25 Crawford CRAW Valencia 34.6405 -106.742 X X X X X Val

14 Sevilleta SEV Socorro 34.25834 -106.883 X X X X X Socorro

7 Lemitar LEM Socorro 34.16703 -106.89 X X X X X X Socorro

34
River
Realignment RR Socorro 33.82269 -106.842 X X*** X Socorro

33
Bosque Del
Apache BDA Socorro 33.81965 -106.854 X X X X X Socorro

26

Mesilla Valley
Bosque State
Park MVBSP Doña Ana 32.24833 -106.821 X X X S arid

*data collected but housed with Pueblo

^ sites not collected due to COVID 19 access restrictions

**site not monitored for this collection period

***wells belong to USBR
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5.0 Depth to groundwater in the riparian �oodplain
Depth to groundwater is monitored at most BEMP sites with the exception of the Pueblos of Santa
Ana and Santo Domingo, sites 5 and 24. Groundwater data are collected with permission at the Pueblo
of Sandia, but these are proprietary data and requests for groundwater data must go through the
Department of Natural Resources at the Pueblo. At all other BEMP sites, �ve groundwater wells are
monitored during the week of monthly monitoring, along with the nearby ditch or drain. Except when
pandemic restrictions were in place, K-12 students and teachers monitored sites along with BEMP sta�
or UNM interns. The USGS river �ow data are downloaded based on the day of monitoring from the
USGS Central gauge (USGS Gauge ID: 08330000).

Full monitoring methods can be found at:
https://secureservercdn.net/45.40.146.38/659.541.myftpupload.com/wp-content/uploads/2016/01/
well-installation-and-monitoring-directions.pdf .

Figure 4. Boxplots of depth to groundwater from 1997 to 2020.
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Figure 5. Ten year time series of depth to groundwater showing individual wells with sites ordered
from north to south.
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The shallow groundwater median levels do not show large changes across years when analyzed across
all sites. Through the years, the number of sites has increased. Some sites show a decline in
groundwater depth over time, but this is strongly correlated with changes in river �ow. Of particular
note is the large number of outliers with low water tables and the increasing variability in recent years.
In the last decade, there are more outliers below the lower quartile, and the lower quartiles are larger
than the higher quartiles, representing deeper groundwater levels at sites and the impact of the
drought. The increase in variability is seen in the years of high river �ow, as the presence of outliers
then occurs above and below the highest and lowest quartiles, and the quartiles are longer. Increasing
variability is one of the predicted impacts of climate change that deserves more study.
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6.0 Precipitation on the Rio Grande �oodplain
Data from two rain gauges are collected monthly at all but two BEMP sites. There is one TruCheck
rain gauge located beneath a tree canopy and a second gauge located in an open area. A small amount
of vegetable oil is added to each gauge in order to prevent precipitation from evaporating. In the past
we had issues with the Tru-check gauges cracking, but as those issues have declined, BEMP has gone
back to using only the Tru-Check rain gauges at all sites in 2019.

Full monitoring methods can be found at:
https://secureservercdn.net/45.40.146.38/659.541.myftpupload.com/wp-content/uploads/2016/01/
weather-station-precipitation-monitoring-directions.pdf

Figure 6. Box plots of open rain gauge precipitation from 1997 to 2020.
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Figure 7. Box plots of canopy rain gauge precipitation from 1997 to 2020.
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Figure 8. Dot plot of the open rain gauge precipitation data for 2020 with sites arranged from north to
south.
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Figure 9. Dot plot of the canopy rain gauge precipitation data for 2020 with sites arranged from north
to south.
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2020 was a grim year for precipitation in the Middle Rio Grande Valley. Central New Mexico typically
receives between 9-10 inches of precipitation annually, however total precipitation from a central
Albuquerque site, Rt 66, was only 136.5 mm (5.36 inches) from the open gauge. Sites in Belen received
a very similar 140 - 145 mm total precipitation for 2020. In BEMP’s 24 years of data collection, only 4
years experienced less precipitation, 1999, 2003, 2012 and 2018. Earlier years contained fewer BEMP
sites with less range across the state.

Monsoon rainfall in August provided some relief for the parched system, however the rain events were
less than hoped for. The State Land O�ce site located in southern Albuquerque experienced the
greatest amount of precipitation from the August monsoons with a total of 59 mm (2.3 in)
precipitation. One or more BEMP sites experienced no precipitation at all in April, May, and October
2020. October was the driest month of the year with zero precipitation recorded at 23 of the 31 sites
collected.

Access restrictions resulting from the COVID-19 pandemic prevented precipitation data from being
collected at the Santo Domingo site for most of the year, and Santa Ana and Sandia Pueblo sites for
part of the year. Bosque Farms does not have any rain gauges due to persistent vandalism and the Valle
de Oro site has been under construction since the fall of 2019 so no data were collected.
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7.0 Leaf  litterfall as proxy for productivity
Litterfall is collected each month by K-12 students, teachers, university students, and BEMP sta�,
depending on pandemic restrictions. Leaf litterfall is a measure (proxy) of productivity of 10 dominant
native and exotic woody species. The natives consist of cottonwood (Populus deltoides ssp. wislizenii),
willows (Salix spp.), seepwillow (Baccharis salicifolia), New Mexico olive (Forestiera pubescens), thicket
creeper (Parthenocissus vitacea), and false indigo bush (Amorpha fruticosa). The exotics species consist
of saltcedar (Tamarix chinensis), Russian olive (Elaeagnus angustifolia), Siberian elm (Ulmus pumila),
and mulberry (Morus alba). Reproductive e�ort is measured through the fall of reproductive parts
(�owers, buds, seeds) of cottonwood, willows, saltcedar, Russian olive, and Siberian elm. Stress and
senescence of woody species are captured through wood fall.

Full monitoring methods can be found at:
https://secureservercdn.net/45.40.146.38/659.541.myftpupload.com/wp-content/uploads/2016/01/
Litterfall-monitoring-and-lab-directions.pdf
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Figure 10. Monthly time series data from four BEMP sites showing ten years of data. The monthly
plots show a complicated relationship of leaf litterfall from autumn leaf drop, drought stress,
senescence, and wind storms. BEMP sites are arranged from north to south.

The gathering of leaf litterfall and large woody parts on a long term monthly scale is necessary to
understand the complicated changes occurring on the Rio Grande. The long term monthly collection
allows us to capture events from restoration projects (Crawford), to senescing cottonwood trees
(Alameda), weather events like the March winds in New Mexico, to heavy storm events and drought
stress (early leaf drop) (Figure 10). 2019 litterfall data are not yet fully processed or QA/QCd at this
point due to limitations of data processing under COVID restrictions (limitations to lab access,
student participation, and reductions in sta�).
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Figure 11. Autumn annual cottonwood leaf litterfall for the past ten years. BEMP sites are arranged
from north to south.
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Figure 12. Autumn annual willow leaf litterfall showing the past ten years of data. BEMP sites are
arranged from north to south.
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Figure 13. Annual autumn leaf litterfall for Russian olive across ten years. BEMP sites are arranged
from north to south.
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Figure 14. Annual autumn leaf litterfall for saltcedar across ten years. BEMP sites are arranged from
north to south. Many sites have small amounts of saltcedar present ranging from tenths of a gram to
several grams.
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Figure 15. Annual woodfall across ten years. BEMP sites are arranged from north to south. Due to the
large range of wood weights all y-axis are freely scaled within a site.
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Native cottonwood and willow productivity (leaf litterfall) are increasing at several sites; most typically
sites that have undergone earth removal and/or pole planting. Native cottonwood and willow
productivity is stable or slowly declining at the majority of BEMP sites. Seven sites show increasing
willow cover, while four show noticeable declines (Figure 12). Some BEMP sites show increasing
productivity of Russian olive and saltcedar (leaf litterfall) over time. In the Russian olive and saltcedar
leaf fall �gures, many trends appear �at; this is due to several orders of magnitude di�erence in leaf
litterfall. The following sites are slowly gaining (0.01 to tens of grams annually) saltcedar leaf litterfall:
Sandia, Minnow, Diversion, Alameda, Savannah, Route 66, Biopark, Albuquerque Overbank Project,
Bosque Farms, Valencia Cleared, and Crawford. Ten sites show increasing Russian olive, while two
sites show noticeable declines over time that are unrelated to exotic clearing events and instead are a
slow decline of dense, older stands.

Wood fall is variable across sites and often stochastic. Wood fall is a good indicator of tree senescence,
but is not a direct measure, as limbs that die can stay in the canopy layer for years. Limbs tend to come
down following storm events and high winds. We have also observed large, dying cottonwood trees
falling down following �ood events.
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8.0 Vegetation surveys to monitor changes in plant cover
Vegetation cover surveys are conducted in August-September each year by botanists. Line intercept
methods are used to monitor plant species along ten 30m transects at 27 sites (Table 1). Herbarium
work (identi�cation of species) was recently �nished for 2019 data and most of the data have been
QA/QCd and are included in this report. 2020 data are still being processed and run through the
QAQC protocols; 2020 reporting on vegetation data has been delayed due to limitations of operating
under COVID-19 restrictions.

Full monitoring methods can be found at:
https://secureservercdn.net/45.40.146.38/659.541.myftpupload.com/wp-content/uploads/2016/01/
vegetation-monitoring-directions.pdf

There are 25 species that commonly occur across sites (occurring in at least 18 of the 27 sites
monitored). Table 2 shows that Rio Grande cottonwood, Canadian horseweed, foxtail barley, Russian
olive, and squirreltail are the �ve most common species being found across 25 plus sites over twenty
years.
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Table 2. Dominant plant species based on species presence at 18 or more sites, using twenty years of
vegetation survey data. Species codes in bold have detailed annual plots in the �gures below.

Species code Common name Scienti�c name Number of sites present
PODEW Rio Grande cottonwood Populus deltoides ssp. wislizenii 29
COCA5 Canadian horseweed Conyza canadensis 27
HOJU foxtail barley Hordeum jubatum 27
ELAN Russian olive Elaeagnus angustifolia 26
ELEL5 squirreltail Elymus elymoides 26
SAEX coyote willow Salix exigua 26
SATR12 tumbleweed Salsola fragus 26
SPORO dropseed Sporobolus sp. 26
BASC5 kochia Bassia scoparia 25
MUAS scratchgrass Muhlenbergia asperifolia 25
LASE prickly lettuce Lactuca serriola 24
MACA2 hoary tansyaster Machaeranthera canescens 24
SAGO Goodding's willow Salix gooddingii 24
TACH2 saltcedar Tamarix chinensis 24
HEAN3 common sun�ower Helianthus annuus 23
SPAI alkali sacaton Sporobolus airoides 23
MEOF white sweetclover Melilotus officinalis 22
SPCR sand dropseed Sporobolus cryptandrus 22
AMPS Cuman ragweed Ambrosia psilostachya 20
CHAMA15 Gray sandmat Chamaesyce sp. 20
DISP inland saltgrass Distichlis spicata 20
FOPUP New Mexico olive Forestiera pubescens var. pubescens 20
ULPU Siberian elm Ulmus pumila 20
CAREX sedge Carex sp. 18
MELIL sweetclover Melilotus sp. 18

The dominant native species (both woody and understory) did not have large changes even after the
�ooding in 2017. The �ooding event in 2019 will be captured in the 2020 data which is still being
processed. In Figure 16 we still see both slow and dramatic declines in cottonwood cover at senescing
sites. Santa Ana’s loss of cottonwood cover at the BEMP site has not recovered. As cottonwood cover
has declined at Santa Ana, exotic understory cover of both Kochia and tumbleweed have increased.
Alameda, BioPark, and the Rio Grande Nature center are examples of the slowly senescing but not
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recovering cottonwood cover. BEMP sites that were involved in restoration works, such as Harrison,
Crawford, Belen, and Reynolds Forest, show gains in the cottonwood cover. These gains are tied to
management decisions (bank lowering, installing swales, pole planting, and large scale soil removal)
that decreased the depth to groundwater so seedlings and saplings could take hold.

30

DRAFT



Figure 16. Annual cottonwood cover in millimeters from the vegetation surveys across BEMP sites.
Sites are arranged from north to south.
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Figure 17. Annual Russian olive cover in millimeters. BEMP sites are arranged from north to south.
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Figure 18. Annual coyote willow cover in millimeters. BEMP sites are arranged from north to south.
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Figure 19. Annual saltcedar cover in millimeters. BEMP sites are arranged from north to south.
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9.0 Arthropods as indicators of  ecosystem transitions
Arthropods were collected at 26 sites in May, June and September 2018 (Table 1). Over 57,000
arthropods were identi�ed in 2018 with over 200 unique identi�cations made. 2018 arthropod
abundance and richness are presented below. 2019 and 2020 arthropod collections are being processed.

Full methods monitoring methods can be found at:
http://bemp.org/wp-content/uploads/2016/01/pitfall-monitoring-directions-and-arthropod-identi�c
ation.pdf

Collembola (springtails) have been shown to be e�ective bioindicators of ecosystems; however, their
strong preference for ephemeral microhabitats, our di�culty in consistently trapping specimens, and
the large variation in abundances make their presence in BEMP pit-traps variable and have the
potential of skewing data. For example, in 2018 during the October collection at the Valle de Oro site
four of the 20 pit-traps contained a combined total of greater than 5,000 collembolans with more than
500 collembolans captured per trap. This totaled more than 70% of all arthropods captured at that site
for 2018 while 80% traps processed for Valle de Oro in that year contained no representatives of this
group. Since these numbers have such a dramatic e�ect on site abundance numbers, collembola have
been included in richness analysis for the sites but have been excluded from abundance counts for
2018.
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Figure 20. Arthropod richness per site for 2018. Sites arranged geographically north to south.

Total arthropod abundance for 2018 can be seen in Figure 21, in orange. Bosque Farms, Los Lunas and
Valencia Cleared, all sites in the Valencia reach, show the greatest arthropod abundance for 2018.
Much of this is driven by isopod abundance.

Annual Isopod abundance for 2018 can be seen in Figure 21, in blue.

Isopods (Armadillidium vulgare and Porcellio laevis), commonly known as pill-bugs and sow-bugs, are
non-native terrestrial crustaceans. These arthropods function trophically as detritivores, aiding in
decomposition of biological matter including leaf litter. These arthropods are most active at night,
requiring high levels of humidity to thrive, and will quickly desiccate in dry environments. They are,
however, e�cient at �nding these suitable microclimates in an otherwise seemingly arid environment.
Thus, isopods are useful indicators of relative moisture levels and ground coverage at sites. In 2018,
isopods represented the dominant arthropod captured in 13 of the 26 the sites collected: Alameda,
Route 66, Harrison, San Jose, State Land O�ce, Bosque Farms, Los Lunas, Reynolds Forest, Valencia
Forest, Valencia Cleared, Belen, Crawford and Sevilleta. In several sites from the Valencia reach,
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isopods compose more than 90% of the arthropod abundance for these sites. Abundances of isopods
vary from year to year and likely depend on annual precipitation and groundwater levels. However,
large numbers of isopods are regularly encountered in sites that are prone to seep �ooding, contain
swales, and have ground cover of detritus.

Figure 21. Isopod (blue) and all arthropod abundance (orange) per site for 2018 excluding Collembola.
Sites arranged geographically north to south.

Annual Beetle abundance for 2018 can be seen in Figure 22.

Many beetles in the family Carabidae (ground beetles) are useful as indicators of relatively more mesic
habitats while many beetles in family Tenebrionidae (darkling beetles) are useful as indicators of more
xeric habitats. Although habitat preference is varied species to species with such large and diverse
families, these families are still quite useful as environmental indicators. For example, Valencia Cleared
and Valencia Forest are adjacent sites in the Valencia reach and despite their proximity the sites are
notably di�erent. The Valencia Cleared site was cleared of exotic vegetation in 2003 and 2008. This site
is characterized with having a sparse but present cottonwood canopy, large wolfberry patches and a
ground covering of yerba mansa, a plant known to thrive in moist soils. This site was also subjected to
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seep �ooding in 2017. The Valencia Forest site, just south of Valencia Cleared was subjected to a �re in
2007, clearing the site of cottonwoods and now having an almost entirely open canopy dominated by
kochia and tumbleweeds. In 2018, 70% of beetles captured in Valencia Forest were identi�ed as being
in the family Tenebrionidae and only 14% were identi�ed as being in the family Carabidae. In contrast,
48% of the beetles from Valencia Clear were identi�ed as being in the family Carabidae and 41% in the
family Tenebrionidae. This pattern can be seen at many other sites where darkling beetles tend to be
more abundant in sites recognized as being drier. The higher relative abundance of darkling beetles to
ground beetles at the State Land O�ce is unexpected as this site has swales transecting the site and is
prone to annual seep �ooding. However, Omophron, a genus of ground beetle, was identi�ed in large
numbers from the 2017 and 2019 pit traps from the State Land O�ce site and are known to inhabit
very wet sandy soils, typically occurring on the banks of rivers and ponds. These beetles have not yet
been identi�ed at any other BEMP sites.

Figure 22. Beetle abundance per site for 2018 highlighting Carabidae (blue) and Tenebrionidae
(orange). Sites arranged geographically north to south.
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Araneae (spider) and Carabidae (ground beetle) abundance.

Many Araneae (spiders) and carabid beetles (ground beetles) function as ground dwelling generalist
arthropod predators and are viewed as top predators in arthropod systems, making them ecologically
important regulators of decomposers. Both of these arthropods have also been shown to be strongly
associated with habitat structure responding to litter type, depth, soil disturbance, moisture and
temperature. Remnant sites have been shown to contain both a higher abundance and richness of
these arthropods. Monitoring the presence and abundance of carabid beetles and spiders help to gain
an understanding of not only site composition but how various sites are responding to disturbances
over time. Spider abundances are highest in the two southern sites; Bosque del Apache and River
Realignment. Carabidae abundances are highest at the Montano, Valencia Cleared, Crawford, Bosque
del Apache and River Realignment sites.

Figure 23. Carabidae and spider (top arthropod generalist predators) abundance per site for 2018
Carabidae (blue) and spiders (orange). Sites arranged geographically north to south.

39

DRAFT



Spider community structures.

In 2018, 812 spiders were identi�ed from 18 di�erent families. Spiders are a diverse group of generalist
predators with varying habitat preferences. Many spiders hunt similar prey, therefore to avoid direct
competition or becoming potential prey to other spiders, niche partitioning must occur if multiple
species are to live sympatrically. A higher diversity of spiders at a given site may re�ect a more
heterogeneous environment. A more heterogeneous environment o�ers a variety of prey choices and
sizes, plus the presence and type of litter as well as vegative cover provide a variety of microclimates and
increased surface area for these spiders to occupy. Individual species identi�ed within dominant spider
families may be used as indicators of biotic and abiotic components speci�c to each site or groups of
sites. For example the Gnaphosidae is a dominant spider family found at most BEMP sites. Within the
Gnaphosidae, the species Gnaphosa sericata has only been documented from a single BEMP site,
Lemitar, despite this species’ large range throughout North and Central America. This spider has been
known to be encountered most often in sandy dry environments, characteristics of the Lemitar site.
Spider community composition separated by family for each site can be seen in Figure 24. The families
Lycosidae (wolf spiders) and Gnaphosidae (ground spiders) tend to show the highest relative
abundance at each site.
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Figure 24. Percent spider community structure separated by family per site for 2018 Lycosidae (red)
and Gnaphosidae (green). Sites arranged geographically north to south.

Update on the exotic spider Marinarozelotes barbatus.

In our 2019 annual report the exotic spider species Marinarozelotes barbatus (formally placed in the
genus Trachyzelotes) was reported for the �rst time in New Mexico. In 2018, 44 specimens of this exotic
were identi�ed from San Jose and Harrison and Albuquerque Overbank Project sites. The abundance
and location of this exotic spider will continue to be monitored.
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Figure 25. Fifteen year time series of ant mean abundance. Sites ordered from north to south.
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Figure 26. Fifteen year time series of Carabidae and Tenebrionidae mean abundance. Sites ordered
from north to south.
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Figure 27. Fifteen year time series of isopod mean abundance. Sites ordered from north to south.
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10.0 Temperature data collected at select BEMP sites
We collected temperature data from three loggers at 12 BEMP sites: 36 LogMaster temperature data
loggers were attached to a tree near the canopy rain gauges, buried underground near the canopy rain
gauges, and buried near the open rain gauges. Temperature data were logged hourly and downloaded
annually by BEMP sta� and university students. During 2019 – 2020 data were collected at the
following sites: Alameda (1), Santa Ana (5), Rio Grande Nature Center (2), Rt 66 (20), BioPark (23),
Albuquerque Overbank Project (AOP - 29), State Land O�ce (SLO - 30), Los Lunas (3), Belen (4),
Lemitar (7), Mesilla (26). No data was recovered at the Savannah site due to logger malfunction and
vandalization. The Santa Ana (5) site was downloaded much later in the year than the rest of the
loggers due to access issues related to the COVID-19 pandemic. This resulted in a longer data
collection period and an extended purple line on the graph in Figure 28.

The data were run through a visual QA/QC to make sure the plots follow the general expected pattern
and historical trends. The data were then checked for the number of NA (missing data points) by site
over time and for any points there were more than three standard deviations (SD) away from the
z-score transformed data. The number of data points �agged as outside the 3 SD were minimal given
the volume of data.

Canopy temperature loggers throughout the Middle Rio Grande from Santa Ana Pueblo through
Belen recorded frigid temperatures from -10.01℃ to -12.54 ℃. Two separate cold snaps lasted for two
days each in mid December 2019 and again in early February 2020. The warmest days recorded from
the canopy loggers were on July 10th and 11th with temperatures ranging from 49.21 - 50.05℃. A
warm summer heat wave throughout the valley extended from Albuquerque to Lemitar, NM with
temps ranging from 35 ℃ - 47 ℃. The duration of the high temperatures lasted for about four to �ve
weeks from early July through mid August 2020. The canopy loggers are placed inside of solar
radiation shields that are intended to protect the loggers from precipitation as well as dissipate heat
from sun exposure. Due to the extremely high temperatures recorded on the loggers, there is suspicion
that solar heat irradiance was maintained within the casing housing and arti�cially increased the
recorded temperatures. Temperatures from the Kirtland Air Force Base for the same time-frame ranged
from 27 ℃ - 39 ℃. The long duration of high temperatures can place stress on already parched riparian
plants particularly the cottonwood trees.
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Figure 28. Maximum and minimum air temperatures from the canopy temperature loggers across 11
sites.
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Figure 29. Maximum and minimum daily ground temperatures from the subsurface canopy
temperature loggers across 11 sites.
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Figure 30. Maximum and minimum daily ground temperatures from the open subsurface temperature
loggers across 11 sites.
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11.0 Tamarisk Leaf  Beetle monitoring on BEMP sites
Tamarisk leaf beetle (TLB) monitoring is conducted in May, June, July, and August each year, with
additional sampling at 4 select sites (Crawford, Diversion, Route 66, and Sevilleta) in September. In
2020, BEMP monitored 16 sites (Figure 33) for the presence and abundance of tamarisk leaf beetles
(Diorhabda spp.). 14 were established BEMP sites, with the addition of 2 sampling sites requested by
the Greater Rio Grande Watershed Alliance (GRGWA): Rio Abajo in Belen and San Cristobal Ranch
in Lamy, NM. Due to restrictions resulting from the COVID-19 pandemic, BEMP was unable to
continuously monitor previous sampled sites on sovereign territory such as Pueblo of Santo Domingo
and Sandia Pueblo.

At each site, �ve saltcedar/tamarisk trees are marked and sampled using sweep nets for TLB, with
photos taken from a set photo point to assess tree health over time. BEMP has been monitoring the
spread and distribution of the tamarisk leaf beetle since May of 2013. The beetle appears in the late
spring and is present throughout the summer months. TLB adults, early and late larvae, and egg masses
are counted, as are tamarisk splendid weevils, tamarisk leafhoppers, ants, and spiders. Percent
defoliation (brown and yellow), refoliation, canopy, and dead branches are estimated for each tree. Full
methods found can be found in BEMP’s annual TLB report, available upon request.

TLB populations were low to absent at most sites in 2020 (Figure 31). There were only four sites,
Lemitar, Valencia Cleared, Diversion and Rio Abajo, that had �ve TLB adults in any given month.
Otherwise, counts of TLB adults were zero or fewer than �ve. The only exception was June at Sevilleta,
where tree #1 had 1375 adults, tree #2 had 366, and the remaining trees had fewer than three adults. It
is possible that the long duration of �ooding in 2019 at many of the sites may have led to declines in
beetle emergence.

Despite the low TLB numbers, defoliation levels ranged from 0 to 100% at the sites. Defoliation due to
the tamarisk leafhopper, which results in yellow foliage, ranged from 0 to 60%, while defoliation due to
the TLB, which results in brown/dead foliage, was 0 to 100%. Similarly, total defoliation (which is both
yellow + brown defoliation) ranged from 0 to 100%. The high defoliation levels at some sites underline
the importance of the full range of monitoring, as the beetle populations were likely missed on the
speci�c sampling date, but the evidence of beetle damage was still observable and quanti�able.

This evidence of beetle damage, and overall decline in canopy coverage of tamarisk over the last few
years, is a consistent data point that re�ects the alteration of habitat and other potential ecological
impacts due to the presence of TLB.
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Figure 31. Total number of TLB adults collected at 16 di�erent monitoring sites from May through
August (a subset of 4 sites were sampled in September).
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Figure 32. Percentage of saltcedar defoliation from trees sampled at 16 di�erent monitoring sites from
May through August (a subset of 4 sites were sampled in September).

Since the beginning of TLB monitoring in 2013, BEMP has observed cyclical patterns of population
abundance based on region. In 2019, BEMP observed the greatest number of TLB adults in the
southern most BEMP sites. In 2020, BEMP observed the same trend. Based on previous collections, it
is not unreasonable to suspect that TLB populations will reach their peak in 2021 in southern BEMP
sites, or that they have already done so in 2020, and will decrease the following year. Many defoliators
exhibit outbreak cycles or eruptive population increases which result in high levels of defoliation. TLB
populations appear to follow this “boom-bust” pattern.
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Figure 33. Map of sites collected for TLB May 2020 - September 2020, note that San Cristobal Ranch and Rio
Abajo are not considered BEMP sites.

Community Composition Consequences

Currently, BEMP graduate student research is focusing on the implications of beetle populations and
their subsequent e�ects on tamarisk and surrounding bosque vegetation. Despite overwhelming
evidence of beetle damage and changes in tamarisk phenology, there has been no signi�cant di�erence
in community composition based on varying degrees of beetle abundance (absent, low, medium, and
high abundance). Although currently there is no signi�cant di�erence in vegetative community
composition based on beetle abundance, continuous monitoring of the beetle population remains
important as Tamarisk and Diorhabda have become established organisms within the riparian
ecosystem. BEMP TLB data are available by request, and will be posted on GitHub
(https://github.com/BEMPscience/bemp_data) along with our other long-term datasets.
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12.0 Outreach for the 2019-2020 school year
Prior to necessary shifts required to accommodate for the COVID-19 pandemic, BEMP education
provided 117 in-person, after-school, �eld monitoring and study trips for 2,802 students and 203
adults from August 1, 2019 to February 28, 2020.

To ensure public health and safety, BEMP pivoted away from in-person programming for K-12 schools
in March 2020. From March 1, 2020 to May 31, 2020, BEMP education delivered 84 total programs to
10,473 students and 120 adults. Though some after-school and �eld monitoring opportunities were
provided, educational programming relied heavily upon 72 of the 84 programs that were provided
through printable and electronic platforms, including Grab and Go activities, Exploring the Outdoors
and Bosque Data Jam. University seniors and graduate students participating in the Biology 408/508
course were restricted from conducting �eld and lab work during this time.

In total, BEMP education reached 13,275 students and 323 adults throughout 29 di�erent schools
during August 2019 to May 2020. Schools served include: ACE Leadership High School,
Albuquerque Institute of Math and Science, Arroyo Del Oso Elementary School, Bandelier
Elementary School, Belen High School, Native American Community Academy, Bernalillo Middle
School, Bosque School, Cien Aguas International School, Comanche Elementary School,
Cottonwood Valley Charter School, Coyote Willow Family School, Del Rio Academy, Gar�eld Middle
School, Georgia O’Kee�e Elementary School, Highland High School, Horizon Academy West, Inez
Elementary School, Je�erson Middle School, La Academia De Esperanza, Manzano Day School,
nex+Gen Academy, North Star Elementary School, School of Dreams Academy, Sombra del Monte
Elementary School, The International School at Mesa del Sol, Van Buren Middle School, West Mesa
High School, and Wilson Middle School. Of these 29 total schools, 21 (or 72%) are considered to be
classi�ed Title One, wherein at least 40% of students qualify for free and/or reduced lunch.

In response to the COVID-19 pandemic, BEMP education pivoted to better support the diverse needs
of students, teachers and families. Though COVID-19 has posed challenges for in-person learning, it
has reinforced the value and need for continued student-centered, experiential, place-based educational
opportunities.

Rising to this challenge, BEMP education re-envisioned in-person classroom sessions to two remote,
multi-part, synchronous lessons that leverage learning and connection within a student’s own
place-based residence. Exploring the Outdoors (Part I and II) and Bosque Data Jam (Parts I - IV) focus
on phenological observation, ecosystem monitoring, climate change, scienti�c processes, graphing and
data analysis. Both lessons encourage a deeper understanding of nature in students' backyards and
connectivity to the larger Bosque ecosystem while developing career-based skills in the sciences,
public-speaking and presentation delivery. Further, students have been encouraged to track the
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biodiversity of their neighborhoods using cell phone technology to participate in BioBlitz surveys.
They have created and implemented their own arthropod pitfall traps to assess species abundance and
diversity, collect and track precipitation, and monitor phenological changes of plants and animals in
their own backyards or nearby Open Spaces. Additionally, remote, multi-part, asynchronous lessons
entitled the River of Change and Stormwater Science have been o�ered via Edpuzzle, an interactive
video lesson platform.

To better facilitate learning opportunities for students with limited computer access, BEMP sta�
printed and distributed educational materials for up to 12,900 students in Bernalillo County from
March 26 to June 30, 2020 at Grab & Go meal locations, Little Libraries, Children’s Choice Child
Care, NM Out-of-School Time Network’s Storytime in the Park, and more. These new one-page
activities, compiled into an NGSS-aligned, multi-page booklet, engage students in real data analysis,
such as through Seed Adaptation and Backyard Precipitation Station activities. They have also been
made available on our website to ensure broad accessibility. Further, all education activities and
materials provided are bilingual in Spanish and English, strengthening accessibility initiatives for
broader audiences.

Additionally, accommodating for COVID-19 precautionary measures, 2020’s annual Crawford
Symposium shifted to an online format, broadcasting presentations of 60 participants’ data analysis
and �ndings outwards in a reach of 235 views.

Throughout the March 26 to June 30, 2020 time period, BEMP educational materials were viewed at
least 232 times from BEMP’s website and are similarly available on the BEMP Education github page.
BEMP’s social media presence has increased, growing to 26,354 contacts (March - June 2020) across
Instagram, Facebook, and YouTube’s online platforms.

Table 3. Social Media outreach by BEMP in 2020

Social media platform Reaches Engagements Views

Instagram 7766 1468 NA

Facebook 14809 1853 NA

YouTube NA NA 458

Note: BEMP used Creator Studio to track Facebook and Instagram engagement through a variety of
di�erent metrics. Reaches refers to how many people saw either a speci�c post or any content from the
social media pages. Engagements refers to the total number of likes, shares, clicks, and people clicking
“see more” for longer posts.
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13.0 Student research projects for the Virtual Symposiums
Crawford Symposium

The Crawford Symposium is an annual event where we celebrate our year's successes in memory of
Cli� Crawford, BEMP’s co-founder. Throughout his life, Dr. Crawford inspired students of all ages
and catalyzed a growing body of research in the bosque. Moreover, he also radiated the work of
students, fellow scientists, and professionals back into the community. Thus, each year we gather to
celebrate community science and environmental research along the Middle Rio Grande in his honor.
This allows us to showcase the research of the students and professionals who have been engaged with
our organization. Last year, due to the pandemic, this event changed its format and was streamed live
on our YouTube channel. This year, we plan to follow the same format.

Figure 34. Student from Amy Biehl, Mikayla Ranspot, and professional with Audubon New Mexico,
Paul Tashjian, presenting at the 2020 Virtual Crawford Symposium.

Spanish language Luquillo-Sevilleta Virtual Symposium (LSVS)

In partnership with the Luquillo Long Term Ecological Research Network, BEMP annually hosts a
formal student webinar for students to share their own, original research delivered entirely in Spanish.
Students of all ages from Albuquerque and Puerto Rico gather (virtually) to share their long term
scienti�c research of their respective forests and rivers. Students from Puerto Rico work with the
Luquillo Long Term Ecological Research Schoolyard program to study and present important issues
related to the hydrology and pedology of the area and its changes over time. New Mexico BEMP
students, in collaboration with the Sevilleta Long Term Ecological Research Schoolyard program,
present projects related to water quality, shifts in vegetation cover and other BEMP-related datasets.
Ultimately, this event intends to celebrate the diversity in cultures and backgrounds that these two
locations foster.
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Last year, students from New Mexico and Puerto Rico shared their research on how human
disturbances have a�ected their local ecosystems. This year, BEMP educators have been meeting
virtually with the di�erent schools (College and Career High School, La Academia de Esperanza,
Bosque School and The International School) that will be attending the event to help them prepare
and translate their projects. We have also invited a new New Mexico organization, the Asombro
Institute, to collaborate in this project starting this year. We hope to continue to expand our
partnership to other spanish speaking organizations in the near future.

Figure 35. Students, teachers and educators that participated in the 2020 Luquillo-Sevilleta Virtual
Symposium.
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14.0 Ongoing commitment to justice, equity, diversity, and inclusion
BEMP science and education take place on current and ancestral lands of the Pueblo, Diné (Navajo),
Apache, and other displaced Indigenous peoples for whom this land is home. BEMP acknowledges
that this land was forcibly stolen by European colonizers and that the detrimental e�ects of their
presence through violence, displacement, and disease are still impactful today. We o�er this
acknowledgement as a �rst step in honoring the Indigenous peoples and their ancestors and as a call
toward further learning and actions as guests in this place.

BEMP is committed to increasing our knowledge regarding Justice, Equity, Diversity, and Inclusion
(JEDI) by having group discussions, reading, attending seminars and webinars, and conducting
professional developments led by external professionals. Examples of BEMP’s accomplishments and
implementations can be seen as follows:

Organizational:
As seen above, a formal land acknowledgement has been created for �eld use, presentations, and the
website with the assistance of Indigenous partners. To ensure equity and access when hiring new
employees, sta� have attended seminars on equitable hiring practices and shared resources from those
seminars. This includes changing the requirements for a job to include equivalent experience to a
formal degree, including various sta� members and various levels in the hiring process, and expanding
our reach when posting job applications. Organizational assessments have been conducted by the sta�
to determine areas of improvement in regards to JEDI. BEMP cultural and meeting norms have been
created by the sta�, which everyone must agree to when conducting BEMP work and meetings.

Educational:
Title One schools have been prioritized for BEMP education in Albuquerque and the surrounding
areas. Of the 29 total schools BEMP partnered with, 21 (or 72%) are considered to be classi�ed Title
One, wherein at least 40% of students qualify for free and/or reduced lunch. Since the beginning of the
COVID-19 pandemic, BEMP increased their social media presence in order to stay connected with
supporters, teachers, students, and other community members. All social media posts are translated
into Spanish. At-home, place-based activities created for classrooms, families, and individuals have been
posted to our website, Facebook, and Instagram, and are also available in English and Spanish. Prior to
and during the COVID-19 pandemic, students from various schools in Albuquerque participated in
the Luquillo-Sevilleta Virtual Symposium, allowing students to discuss the science they are working on
in Spanish and to students in Puerto Rico.
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Partner Organizations:
We have formed discussion and reading groups with partner organizations in order to broaden our
learning and understanding of various life experiences. In order to develop meaningful JEDI content
for BEMP sta�, members of BEMP consulted with Bosque School’s Director of Diversity. Dr. Kim
Eichorst, BEMP Science and Research Director, partnered with the Sevilleta LTER to improve
structural and organizational processes. Webinars and training have been available to sta� through the
NCEAS Seminar Series, Environmental Education of New Mexico, and numerous other organizations
when time allows.

Field Operations:
BEMP sta� partnered with the Albuquerque Sign Language Academy Honeybadger Crew in
constructing accessible bosque trails behind Bosque School, which allowed more students to collect
data with BEMP sta�, as well as allowing the public to have an accessible area of the bosque. Safety
regulations were implemented in the �eld, which allowed for sta� to speak up about not feeling safe or
comfortable in a situation. When taking students out into the �eld, BEMP sta� prioritize student
safety, encouraging communication to sta� if there is any reason they feel unsafe or uncomfortable and
adjusting plans  accordingly.
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15.0 Water quality on the Middle Rio Grande - Impacts on the watershed
The Mid Rio Grande Stormwater Quality Team funds the Bosque Ecosystem Monitoring Program
(BEMP) to engage students and other community scientists in monitoring the Rio Grande for
Escherichia coli and �eld parameters. This bacterial pathogen is a public health issue, often a proxy for
other aqueous pathogens, an indicator of water quality, and disportionately impacts underserved and
economically disadvantaged communities. Sampling methodologies, full list of sampling sites, and
further details are in the 2020 Annual Stormwater Quality Team Technical Report available on
request.

Spatial distribution of  the 2020E. coli coliform grab samples and historical context.

During the July 29th, 2020 grab sampling all sites were in exceedance (Figure 36); however, there were
several nights of rain before the sampling event.

Figure 36. Spatial plot of grab samples of E. coli coliform on July 29, 2020. The EPA limit for E. coli is
410 MPN/100ml. The black lines are I-40 and I-25. The grey lines show drains, ditches, and arroyos.
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July sampling needs to be put into an annual and longer term context. The EPA limit for E. coli is 410
MPN/100ml. Over the course of the year both a longitudinal and transactional study was carried out.
Figure 37 shows that for most of the year the samples were under the EPA limit.

Figure 37. E. coli coliform from the longitudinal sampling sites. The levels are highest in the summer
months. The Willow Creek, Bobcat, and Montano sites were not sampled in March, June, September
and December due to di�erent sampling methodology during those months.

The variation between sites and response to precipitation events point to a complex set of interactions
in the Rio Grande. The historic BEMP E. coli data goes back to 2005. Long term community science
data allows us to have a clearer picture of E. coli contamination in the Rio Grande. While the values
collected during the July sampling appear high, in the historic context (Figure 38) they are four to �ve
times lower than previously recorded samples.
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Figure 38. Histogram of the 2020 and historic E. coli coliform data. The 2020 values appeared high,
however the longer term, historic data shows that values can be up to four to �ves times greater.
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16.0 Rio Grande wetlands as potential bioremediators

This project was funded by the Valencia Soil and Water Conservation District to examine the
mitigating in�uence of natural wetlands on wastewater e�uent. This study intended to assess the
quality of the river �ows used for irrigation of agricultural lands. Water quality was examined through
measuring Pharmaceuticals and Personal care products (PPCP’s), E. coli, and anions in and around the
Albuquerque Southside Wastewater Treatment Plant and Los Lunas Wastewater Treatment Plant
e�uent. Samples were taken in the Rio Grande up and downstream from the facilities as well as within
their e�uent conveyance channels.

The Los Lunas Wastewater Treatment Plant e�uent �ows slowly through a 300 m shallow wetland
prior to discharging into the Rio Grande. In contrast, Albuquerque’s e�uent �ows through a 60 m
straight, deeper channel with little vegetation prior to its con�uence with the river. Water from these
two di�erent out�ow designs enabled a glimpse into the much studied ability of wetlands to a�ect
concentrations of a diverse array of compounds.

Sampling methodologies, full list of sampling sites, and further details are in the 2020 BEMP
Wastewater Out�ow Study Technical Report available upon request.

All data is housed on https://github.com/BEMPscience/bemp_data and is available to the Valencia
Soil and Water Conservation District and the public.

Table 4. List of Pharmaceuticals and Personal Care Products (PPCP’s) detected in samples and their
common names.

Compound Description Compound Description

1,7-Dimethylxanthine metabolite of ca�eine Iohexal x ray contrast agent

2,4-D herbicide Ketorolac
nonsteroidal anti-in�ammatory
drug (analgesic)

4-nonylphenol (semi
quantitative)

antioxidants, lubricating oil additives,
laundry and dish detergents, emulsi�ers, and
solubilizers manufacturing Lidocaine local anesthetic

4-tert-Octylphenol
commercial chemical found in plasticizers,
fuel oils, dyes, adhesives, disinfectants Lopressor blood pressure medication

Acesulfame-K arti�cial sweetener Metolachlor herbicide e�ective towards grasses
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Albuterol bronchodilator Meprobamate anxiety medication

Amoxicillin
(semi-quantitative) antibiotic Naproxen

nonsteroidal anti-in�ammatory
drug (e.g., Aleve)

Atenolol blood pressure medication Pentoxifylline

medication for improved blood
�ow and pain reduction (e.g.,
Trental)

Atrazine herbicide Primidone seizure medication

Butalbital barbiturate Salicylic Acid anti-in�ammatory (e.g., aspirin)

Ca�eine psychoactive drug Sucralose arti�cial sweetener (e.g., splenda)

Carbamazepine seizure medication Sulfadiazine Sulfa antibiotic

Carisoprodol muscle relaxant Sulfamethoxazole antibacterial medication

Cimetidine       (semi
quantitative) ulcer medication TCEP reducing agent

Cotinine metabolite of nicotine TCPP
�ame retardant compound found
in polyurethane

DEET pesticide TDCPP

compound found in �ame
retardants, pesticides, plasticizers,
and nerve gases

Diclofenac
nonsteroidal anti-in�ammatory drug (e.g.,
Voltaren) Theobromine chemical found in foods

Dilantin seizure medication

Theophylline
(semi-quantitativ
e) bronchodilator

Diltiazem blood pressure medication Thiabendazole parasitic drug

Diuron herbicide Triclosan antibacterial and antifungal agent

Estrone hormone Triclocarban
antibacterial chemical, FDA banned
in in 2016 in soaps and washes

Fluoxetine
medication for depression, OCD, bulimia,
alcoholism (e.g., Prozac) Trimethoprim antibiotic (e.g., Primsol)

Gem�brozil cholesterol medicine (e.g., Lopid) Warfarin
blood thinner medication (e.g.,
Coumadin)
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Figure 39. Concentrations of Pharmaceuticals and Personal Care Products (PPCP’S) collected from
the June sampling event from the Albuquerque conveyance to the Los Lunas downstream river
sample. There is a 29 km distance between the lower Albuquerque and the upper Los Lunas sample
point.
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Figure 40. The chemical compound, Diuron, was detected at all sampling locations besides upstream
from the Albuquerque conveyance channel.

Figure 41. Levels of E.coli coliform bacteria from six of the ten sampling locations taken in June, 2020.
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Figure 42. Nitrate concentrations through the Albuquerque (grey circles) and Los Lunas (green
circles) conveyance channels.

There were 50 di�erent PPCP compounds detected throughout the duration of the study. 21 of these
compounds were not found above the Albuquerque treatment plant but were present in all of the
samples within the conveyance channels and downstream river samples. Seven chemicals decreased
through the Los Lunas wetland conveyance channel each sampling event: ca�eine, carisoprodol,
cimetidine, diclofenac, diltiazem, �uoxetine, and sulfadiazine. Five compounds decreased throughout
the Albuquerque conveyance channel each month: estrone (not found in Los Lunas), TDCPP (only
found in Los Lunas in May), TCPP, erythromycin (not found in Los Lunas), and triclocarban. Anion
levels did not notably change throughout the Albuquerque conveyance channel but a decline in nitrate
concentrations was observed in the Los Lunas wetland conveyance for two of the four collection
events. Anion levels were detected at lower concentrations in the river than in both e�uent channels.

A few PPCP compounds worthy of highlighting are Diuron (Figure 40), Amoxicillin and Diclofenac.
Diuron is an herbicide used to control types of broadleaf weeds, grasses and woody plants and is
considered “very toxic to aquatic life” (https://pubchem.ncbi.nlm.nih.gov/). The orally prescribed
antibiotic Amoxicillin, which has been the cause of drug-induced liver injury, was highest in
concentration within the conveyance channels, especially in April. Diclofenac is an anti-in�ammatory
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compound with potential for serious negative e�ects in some people and is one of the most frequently
discovered pharmaceuticals in water monitoring (https://pubchem.ncbi.nlm.nih.gov/).
Concentrations of Diuron and Amoxicillin were below EPA tolerance or toxicity levels. All three
compounds were detected in all months in all samples within and below the Albuquerque treatment
plant e�uent conveyance con�uence with the river. Most of the detected PPCP’s are not regulated by
the EPA or NMED.

The majority of E. coli samples were below NMED and EPA regulations for primary contact streams.
There were consistently high levels found within the mid and furthest downstream sampling locations
within Los Lunas conveyance channel. The high load could be attributed to an increase in avian
abundance due the quality of wetland habitat. E. coli levels were immediately reduced to regulatory
levels when mixed with the Rio Grande water. Further research is needed to understand the high levels
within the con�uence.
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17.0 Conclusions
Implications for Management

Native vegetation community establishment and success are most strongly tied to access to water,
particularly groundwater. High variability in precipitation does not have as strong an impact on native
vegetation as does variation in depth to groundwater. Exotic vegetation communities, while still
dependent on groundwater and/or precipitation to become established, seem to increase in response to
changes in canopy cover. As areas are cleared of exotic trees, exotic understory plants readily increase
unless there is enough access to groundwater to support increasing native understory species. This
indicates that even successful restoration projects will need maintenance in controlling exotics years
after projects have been completed. As canopy declines, assessing changes in fuel load will become
more important, especially for older forest areas. Site health is still best assessed through changes in
groundwater levels (both mean and variance), native and exotic vegetation, and arthropods like ground
beetles. Another important assessment of changes in site health is monitoring the tamarisk leaf beetle
(TLB) and its impacts on potential habitat for Southwestern Willow Flycatcher and other animal
species. Damage from TLB on saltcedar may keep saltcedar from expanding as rapidly as Russian olive,
Siberian elm, or other exotics; however, high TLB abundance has not yet resulted in rapid decline and
mortality at most sites. Monitoring defoliation and dead branches may be more accurate in capturing
TLB abundance than a snapshot of TLB monitoring that is done once per month, as high levels of
defoliation do not always correspond to high abundance. Population shifts can occur rapidly, but
saltcedar takes longer to recover from damage done.

Implications for Education

BEMP continued to provide outdoor science education to students across the state, even though
student monitoring of �eld sites was largely restricted and classroom visits were cancelled. Adaptations
to COVID restrictions led to the utilization of other platforms, including online and hard copy science
activities as well as social media engagement strategies, which greatly broadened BEMP’s outreach. In
many ways, COVID-19 has exposed and widened the gap amongst educational audiences,
disproportionately impacting students and schools that had already been struggling pre-pandemic.
BEMP's commitment to equitable and inclusive hands-on research has become even more paramount
over this last year. For this reason, as we move back into bringing students to the �eld to participate in
experiential learning, we will continue to adapt to the needs of our community by maintaining our
provision of online and hard copy resources as well as creatively constructing new avenues to promote
more equitable access.
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CURRENT STATE OF SOCIAL

● Facebook Followers
○ 177 page likes

● 2020 Engagement Rate
○ 3.6% (55% below industry 

average) DRAFT



CURRENT AUDIENCE PROFILE

DRAFT



GEOGRAPHIC AUDIENCE PROFILE

DRAFT



AUDIENCE ACTIVITY

DRAFT



SOCIAL GOALS AND KPIs

AWARENESS

RETAIN

CONSIDER

CONVERSION

● Expand general awareness of Keep the Rio Grande initiative 

● Establish a clear value proposition
● Communicating mission/initiative 

● Drive click-throughs to website and generate more awareness 
on social media

● Educate current followers on safe practices and events
● Communicating benefits and results of Keep the Rio Grande
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TARGET PROFILE - SOCIAL MEDIA

● General Public
○ Pet owners
○ Mechanics/Car Enthusiasts
○ Hikers/Walkers 
○ Home repair do it yourselfers

● Strategic Partners/Organizations
○ Pet stores
○ Outdoor recreation organizations
○ Governmental organizations

Content Framework
● Tips
● Mythbusters
● General awareness

Content Framework
● Shareable contentDRAFT



CONTENT STRATEGY - FACEBOOK

SHARE
● National articles about pollutants 

and how to combat them
● Facebook pages of community 

members doing their part 
● Relevant community, non 

Stormwater hosted events that 
would be of interest to the 
community

OWN
● Share high quality images of activities
● Drive people to learn more about the mission 
● Produce infographics about facts, stats, and 

more about Stormwater and the Keep the Rio 
Grand initiative 

● Any community cleanup, related events
● Owned blogs or earned media
● Resources DRAFT



CONTENT IDEAS

● Branded graphics - tips, facts, mythbusters, announcements, events, and 
community resources

● Behind the scenes content (community clean ups, “how to” content, etc.)
● Importance of mission
● Facts about how storm water pollutes the Rio Grande, effects on wildlife, the 

public health risk from storm water, education tools for the community
● Information on how to get involved in preventing pollution
● “Do this instead of that” (helpful ways to dispose of hazardous materials)
● Reach out to or partner with local organizations with similar missions to share 

content (Illegal Dumping Partnership Bernalillo County, Ditch and Water Safety 
Task Force, Bosque School’s BEMP program, or other stormwater quality teams)
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SAMPLE CONTENT

Part of keeping the Rio Grande clean is picking up 
after our four legged companions. When it rains, 
their waste can contaminate the river. Learn more 
at: https://keeptheriogrand.org/ #keeptheriogrande
#scoopthepoop #newmexicoDRAFT
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Bosque Ecosystem Monitoring Program (BEMP)

Report on 2019-2020 Education and Monitoring

March 2021

1.0 Introduction
Objective: To collect and analyze abiotic and biotic data at BEMP sites in the Middle Rio Grande
Bosque while involving K-12 and university students in learning about and monitoring this ecosystem.

All data and reports are available on the BEMP website, www.BEMP.org

Scope of Work: The Bosque Ecosystem Monitoring Program (BEMP) combines long-term ecological
research with community outreach by involving K-12 teachers and their students in monitoring key
indicators of structural and functional change in the Middle Rio Grande riparian forest, or “bosque.”
In 1996, BEMP began as a collaboration between the University of New Mexico, Department of
Biology and Bosque School in Albuquerque, with fewer than 200 participants in its �rst year. Now,
BEMP averages approximately 9000 participants annually, although these numbers have been
impacted by the COVID-19 pandemic. The BEMP experience builds science skills, educates the
community about the bosque, and helps create a constituency for stewardship of the bosque. BEMP
�ndings derived from student-gathered data are used by government agencies to inform multi-million
dollar river and riparian management decisions.

During this reporting period, BEMP had 33 active monitoring sites along 250 miles of the Rio Grande,
including 32 sites within the Middle Rio Grande (Figure 3). Through the strategic location of these
sites, BEMP studies the ecological drivers of �re, �ooding, climate change, and human alteration on the
bosque ecosystem. Two-thirds of the BEMP sites were installed at the request of natural resource
managers to monitor the long-term ecological impacts of restoration projects such as mechanical
clearing, wood chipping, and bank-lowering. The other third were installed by BEMP sta� to facilitate
research opportunities or at the request of schools or partners.

Both biotic and abiotic variables are monitored at the BEMP sites. Our abiotic datasets are: depth to
groundwater; water level in ditches and drains; precipitation; above- and below-ground temperature;
and water quality in the Rio Grande, ditches and drains, and groundwater. Our biotic datasets include
litterfall; vegetation cover; fuel load and woody debris; cottonwood phenology; surface-active
arthropod richness and abundance; and tamarisk leaf beetle distribution, abundance and impact.

BEMP hosted two events during the year to present new data, visualizations, and analyses: the
Crawford Symposium and the Luquillo-Sevilleta Virtual Symposium. BEMP sta� and students
present BEMP data to managers, professionals, and students several times throughout the year
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depending on conference availability. In 2020, BEMP data were shared at the Sevilleta Science
Symposium and the Middle Rio Grande Endangered Species Collaborative Program Science
Symposium.

Timing of Data Collection: Depth to groundwater, water level in nearby ditches and/or drains,
precipitation, and litterfall are collected during the week of the third Tuesday of each month.
Surface-active arthropods are collected three times each year, in the spring, summer and fall. Vegetation
cover is collected once each year in August-September. Tamarisk leaf beetle monitoring is conducted
during the week of monthly monitoring from May-August with some sites collected in September. All
other datasets are collected as funding permits.

Delays due to COVID-19 restrictions: State and university restrictions due to COVID-19
necessitated shifts in BEMP collections, lab processing, data entry, and data checking. The new safety
measures and almost total lack of student involvement in data collections and processing resulted in
delays, which were further compounded by loss of BEMP sta� (due to reduced funding). These shifts
and delays are mentioned in the relevant sections in this report. BEMP sta� have worked to maintain
our research schedule but are still working on some data processing. Sites that were closed due to
COVID-19 restrictions will show missing data for those months and resulted in a reduction of the
total number of sites monitored in 2020. Data processing (especially litterfall and arthropods) and data
analyses will continue to be delayed in 2021 due to these same circumstances. Unless additional
funding is secured, processing and analyses will continue well into 2022.
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2.0 Importance of  long-term data and community outreachand citizen science

BEMP started in 1996 with funding from the National Science Foundation and a goal of reaching 8
sites. Although establishing 8 long-term sites seemed unlikely, by 2001, BEMP had reached 8 sites and
had students and teachers dedicated to monitoring each site. That year BEMP had 400 participants,
sites installed to aid stakeholders in monitoring restoration practices, and stakeholders requesting and
using BEMP data. Through the years, agencies and stakeholders requested the addition of new sites
and new datasets while teachers and schools requested BEMP sites and �eld opportunities for their
students. By 2013-14, BEMP started reaching between 9000 and 10,000 participants per year (Figure
1), had 30 established sites, and maintained 11 core datasets.

The long-term data have been used in informing predictive models, assessing restoration projects,
understanding bosque response to di�erent ecosystem drivers (e.g., �re, �ooding, clearing, impacts of
climate change, introduction of biocontrols), and shifts in native and exotic vegetation. Long-term
monitoring of these sites is critical for understanding how the ecosystem responds to land management
strategies and climate variability, as well as our ability to e�ectively use adaptive management and best
practices strategies.

By 2020, BEMP had reached 100,000 participants. Over the last several years, there have always been a
few University of New Mexico undergraduates in the BEMP course that had previously participated in
BEMP as elementary, middle, and/or high school students. These students are often reconnected to
their former schools and sites. BEMP has been part of a meaningful story for many students. BEMP
has helped students connect with their local landscape, learn science through hands-on research, and
communicate or present their understanding through math, writing, art, and other forms of
expression.
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Figure 1. BEMP outreach includes students and adults participating in long-term monitoring, study
trips, festivals and events, conferences, training, and other BEMP activities.
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3.0 Field and data analysis reform due to COVID 19
The State of New Mexico began implementing ‘stay at home’ orders when positive cases of
coronavirus COVID-19 were con�rmed within the state in mid-March 2020. The global pandemic
had immediate and notable impacts on our organization’s operations. The most immediate impact was
the cancellation of our Crawford Symposium which was cancelled on March 11, 2020, the same day it
was to take place. This event was later modi�ed and held as a virtual event showcased on YouTube.

From this point forward, BEMP implemented stringent safety precautions starting with moving our
o�ce work to our home spaces. Within State and CDC guidelines, BEMP was able to continue
operating in the �eld to ensure that contracted data were collected and students were still able to
receive BEMP programming through alternative means.

In 2020, BEMP aimed to collect data from 33 research sites across 270 miles of New Mexico. Three of
these sites are established on the Indiginous lands of Santo Domingo, Santa Ana and Sandia Pueblos.
These Sovereign Nations closed their borders in order to contain the spread of the virus that was
disproportionately impacting their communities. BEMP was unable to access these sites for several
months which resulted in missed data collections. Later in the year, we were able to gain permission to
collect data at Sandia and Santa Ana Pueblo BEMP sites but did not receive permission to collect at the
Santo Domingo BEMP site.

In order to ensure sta� safety while working in the �eld and laboratory environments, we were able to
adopt and modify the Sevilleta Long Term Ecological Research (SEV-LTER) Network’s Field and Lab
Protocols. Access to the full protocols can be made available upon request. If feeling symptom free,
sta� only (no K-12 students) were allowed to meet in the �eld while wearing face coverings and
maintaining 6 ft. of physical distance as much as possible (Figure 2). Hand washing and use of
sanitizing products was encouraged on a frequent basis. Any equipment passed between members of
di�erent households was sanitized with disinfecting spray or wipes. Sta� were required to drive
separately to all sites for much of the time and were eventually permitted to have two people together
in a vehicle while wearing masks. Many willing sta� household members began to participate in BEMP
collections as well.

Due to the fact that several di�erent small groups collected the data across the 33 active sites, we began
holding ‘Data Drop and Swap’ events at a local parking lot or park to gather all of the data into one
location. Group gatherings were limited so we created a sign up sheet to ensure no more than the
allowed number of people were gathered at one time.

Access to the University of New Mexico lab facilities was initially not allowed, thus equipment was
brought home so sta� were able to continue to process and enter the data collected. Once restrictions
began to lift, additional safety precautions were instituted so that safe indoor activities could be
conducted. Limited persons were allowed into the lab spaces; cleaning of used equipment and spaces
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plus online video education regarding containing the virus were required in order to begin using the
facilities.

Our inability to use lab space for several months notably impacted our ability to begin processing the
tamarisk leaf beetles that were collected in the �eld from May through September. The lab space
opened up with several restrictions so we were behind schedule in data processing but were able to
complete the processing.

BEMP’s mission is about science and education of community members. With the start of the
pandemic, BEMP ceased all �eld activities with K-12 groups and education moved towards an online
format. BEMP still taught a class of students in the Bosque Internship class (Bio 408/508) at UNM.
These university students were able to assist with �eld collections and limited lab work starting in
August 2020 using the Sevilleta LTER �eld and lab protocols.

Figure 2. Sta� drove separately to �eld collection sites, wore masks, used sanitizing products, and
maintained physical distance when possible to protect sta� and mitigate the spread of the COVID-19
virus.
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Figure 3. Map of 33 active BEMP sites along the Rio Grande; Ohkay Owingeh is no longer an active
site. The Valle de Oro BEMP site has been under construction from September 2019 through all of
2020 and into 2021.
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4.0 Datasets collected at BEMP sites from north to south
Table 1. BEMP site numbers running north to south, with names, abbreviations, counties, latitude,
longitude, BEMP-designated reach, and data collected (2019 vegetation cover, 2020 tamarisk leaf
beetle, 2018 surface-active arthropods, 2020 groundwater wells, 2020 litterfall, and 2020 temperature).

SITE
#

SITE
NAME ABBR COUNTY LAT LONG

2019
VEG

2020
TLB

2018
ARTHR
OPODS

2020
WELLS

2019
LITTER

2020
TEMP

River
REACH

24
Santo
Domingo SD Sandoval 35.50989 -106.39 X X^ X N Perch

5 Santa Ana SA Sandoval 35.34284 -106.546 X X X X N Perch

32 Sandia SAND Sandoval 35.25523 -106.591 X X^ X X* X N Perch

22 Bobcat BOB Bernalillo 35.19706 -106.644 X X X N Abq

21 Badger BAD Bernalillo 35.19557 -106.642 X X X X N Abq

12 Minnow MIN Bernalillo 35.19315 -106.647 X X X X N Abq

10 Diversion DIV Bernalillo 35.19196 -106.644 X X X X N Abq

11 Calabacillas CALAB Bernalillo 35.19057 -106.649 X X X N Abq

1 Alameda ALA Bernalillo 35.18805 -106.647 X X X X X N Abq

17 Montano MON Bernalillo 35.14529 -106.68 X X X X N Abq

6 Savannah SAV Bernalillo 35.14285 -106.682 X X X X X X N Abq

2
Rio Grande
Nature Center RGNC Bernalillo 35.12675 -106.688 X X X X X N Abq

20 Route 66 Rt 66 Bernalillo 35.10066 -106.692 X X X X X X S Abq

23 BioPark BioP Bernalillo 35.07873 -106.668 X** X X X S Abq

8

Hispanic
Cultural
Center HCC Bernalillo 35.06881 -106.658 X X X X S Abq

29

Albuquerque
Overbank
Project AOP Bernalillo 35.04753 -106.664 X X X X X X S Abq

13 Harrison HARR Bernalillo 35.01506 -106.674 X X X X X S Abq
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31 San Jose SJ Bernalillo 35.01217 -106.674 X X X X S Abq

28 Valle de Oro VDO Bernalillo 34.97895 -106.68 X X X S Abq

30
State Land
O�ce SLO Bernalillo 34.9672 -106.686 X X X X X S Abq

27
Bosque
Farms BF Valencia 34.84885 -106.715 X X X X X Val

3 Los Lunas LL Valencia 34.81237 -106.714 X X X X X X Val

19
Reynolds
Forest RF Valencia 34.66065 -106.743 X X X X X Val

18
Reynolds
Cleared RC Valencia 34.65966 -106.742 X X Val

15
Valencia
Cleared VC Valencia 34.64863 -106.739 X X X X X Val

4 Belen BEL Valencia 34.64843 -106.738 X X X X X Val

16
Valencia
Forest VF Valencia 34.64716 -106.738 X X X X Val

25 Crawford CRAW Valencia 34.6405 -106.742 X X X X X Val

14 Sevilleta SEV Socorro 34.25834 -106.883 X X X X X Socorro

7 Lemitar LEM Socorro 34.16703 -106.89 X X X X X X Socorro

34
River
Realignment RR Socorro 33.82269 -106.842 X X*** X Socorro

33
Bosque Del
Apache BDA Socorro 33.81965 -106.854 X X X X X Socorro

26

Mesilla Valley
Bosque State
Park MVBSP Doña Ana 32.24833 -106.821 X X X S arid

*data collected but housed with Pueblo

^ sites not collected due to COVID 19 access restrictions

**site not monitored for this collection period

***wells belong to USBR
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5.0 Depth to groundwater in the riparian �oodplain
Depth to groundwater is monitored at most BEMP sites with the exception of the Pueblos of Santa
Ana and Santo Domingo, sites 5 and 24. Groundwater data are collected with permission at the Pueblo
of Sandia, but these are proprietary data and requests for groundwater data must go through the
Department of Natural Resources at the Pueblo. At all other BEMP sites, �ve groundwater wells are
monitored during the week of monthly monitoring, along with the nearby ditch or drain. Except when
pandemic restrictions were in place, K-12 students and teachers monitored sites along with BEMP sta�
or UNM interns. The USGS river �ow data are downloaded based on the day of monitoring from the
USGS Central gauge (USGS Gauge ID: 08330000).

Full monitoring methods can be found at:
https://secureservercdn.net/45.40.146.38/659.541.myftpupload.com/wp-content/uploads/2016/01/
well-installation-and-monitoring-directions.pdf .

Figure 4. Boxplots of depth to groundwater from 1997 to 2020.
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Figure 5. Ten year time series of depth to groundwater showing individual wells with sites ordered
from north to south.
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The shallow groundwater median levels do not show large changes across years when analyzed across
all sites. Through the years, the number of sites has increased. Some sites show a decline in
groundwater depth over time, but this is strongly correlated with changes in river �ow. Of particular
note is the large number of outliers with low water tables and the increasing variability in recent years.
In the last decade, there are more outliers below the lower quartile, and the lower quartiles are larger
than the higher quartiles, representing deeper groundwater levels at sites and the impact of the
drought. The increase in variability is seen in the years of high river �ow, as the presence of outliers
then occurs above and below the highest and lowest quartiles, and the quartiles are longer. Increasing
variability is one of the predicted impacts of climate change that deserves more study.

14

DRAFT



6.0 Precipitation on the Rio Grande �oodplain
Data from two rain gauges are collected monthly at all but two BEMP sites. There is one TruCheck
rain gauge located beneath a tree canopy and a second gauge located in an open area. A small amount
of vegetable oil is added to each gauge in order to prevent precipitation from evaporating. In the past
we had issues with the Tru-check gauges cracking, but as those issues have declined, BEMP has gone
back to using only the Tru-Check rain gauges at all sites in 2019.

Full monitoring methods can be found at:
https://secureservercdn.net/45.40.146.38/659.541.myftpupload.com/wp-content/uploads/2016/01/
weather-station-precipitation-monitoring-directions.pdf

Figure 6. Box plots of open rain gauge precipitation from 1997 to 2020.
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Figure 7. Box plots of canopy rain gauge precipitation from 1997 to 2020.
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Figure 8. Dot plot of the open rain gauge precipitation data for 2020 with sites arranged from north to
south.
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Figure 9. Dot plot of the canopy rain gauge precipitation data for 2020 with sites arranged from north
to south.
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2020 was a grim year for precipitation in the Middle Rio Grande Valley. Central New Mexico typically
receives between 9-10 inches of precipitation annually, however total precipitation from a central
Albuquerque site, Rt 66, was only 136.5 mm (5.36 inches) from the open gauge. Sites in Belen received
a very similar 140 - 145 mm total precipitation for 2020. In BEMP’s 24 years of data collection, only 4
years experienced less precipitation, 1999, 2003, 2012 and 2018. Earlier years contained fewer BEMP
sites with less range across the state.

Monsoon rainfall in August provided some relief for the parched system, however the rain events were
less than hoped for. The State Land O�ce site located in southern Albuquerque experienced the
greatest amount of precipitation from the August monsoons with a total of 59 mm (2.3 in)
precipitation. One or more BEMP sites experienced no precipitation at all in April, May, and October
2020. October was the driest month of the year with zero precipitation recorded at 23 of the 31 sites
collected.

Access restrictions resulting from the COVID-19 pandemic prevented precipitation data from being
collected at the Santo Domingo site for most of the year, and Santa Ana and Sandia Pueblo sites for
part of the year. Bosque Farms does not have any rain gauges due to persistent vandalism and the Valle
de Oro site has been under construction since the fall of 2019 so no data were collected.
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7.0 Leaf  litterfall as proxy for productivity
Litterfall is collected each month by K-12 students, teachers, university students, and BEMP sta�,
depending on pandemic restrictions. Leaf litterfall is a measure (proxy) of productivity of 10 dominant
native and exotic woody species. The natives consist of cottonwood (Populus deltoides ssp. wislizenii),
willows (Salix spp.), seepwillow (Baccharis salicifolia), New Mexico olive (Forestiera pubescens), thicket
creeper (Parthenocissus vitacea), and false indigo bush (Amorpha fruticosa). The exotics species consist
of saltcedar (Tamarix chinensis), Russian olive (Elaeagnus angustifolia), Siberian elm (Ulmus pumila),
and mulberry (Morus alba). Reproductive e�ort is measured through the fall of reproductive parts
(�owers, buds, seeds) of cottonwood, willows, saltcedar, Russian olive, and Siberian elm. Stress and
senescence of woody species are captured through wood fall.

Full monitoring methods can be found at:
https://secureservercdn.net/45.40.146.38/659.541.myftpupload.com/wp-content/uploads/2016/01/
Litterfall-monitoring-and-lab-directions.pdf
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Figure 10. Monthly time series data from four BEMP sites showing ten years of data. The monthly
plots show a complicated relationship of leaf litterfall from autumn leaf drop, drought stress,
senescence, and wind storms. BEMP sites are arranged from north to south.

The gathering of leaf litterfall and large woody parts on a long term monthly scale is necessary to
understand the complicated changes occurring on the Rio Grande. The long term monthly collection
allows us to capture events from restoration projects (Crawford), to senescing cottonwood trees
(Alameda), weather events like the March winds in New Mexico, to heavy storm events and drought
stress (early leaf drop) (Figure 10). 2019 litterfall data are not yet fully processed or QA/QCd at this
point due to limitations of data processing under COVID restrictions (limitations to lab access,
student participation, and reductions in sta�).
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Figure 11. Autumn annual cottonwood leaf litterfall for the past ten years. BEMP sites are arranged
from north to south.
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Figure 12. Autumn annual willow leaf litterfall showing the past ten years of data. BEMP sites are
arranged from north to south.
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Figure 13. Annual autumn leaf litterfall for Russian olive across ten years. BEMP sites are arranged
from north to south.
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Figure 14. Annual autumn leaf litterfall for saltcedar across ten years. BEMP sites are arranged from
north to south. Many sites have small amounts of saltcedar present ranging from tenths of a gram to
several grams.
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Figure 15. Annual woodfall across ten years. BEMP sites are arranged from north to south. Due to the
large range of wood weights all y-axis are freely scaled within a site.
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Native cottonwood and willow productivity (leaf litterfall) are increasing at several sites; most typically
sites that have undergone earth removal and/or pole planting. Native cottonwood and willow
productivity is stable or slowly declining at the majority of BEMP sites. Seven sites show increasing
willow cover, while four show noticeable declines (Figure 12). Some BEMP sites show increasing
productivity of Russian olive and saltcedar (leaf litterfall) over time. In the Russian olive and saltcedar
leaf fall �gures, many trends appear �at; this is due to several orders of magnitude di�erence in leaf
litterfall. The following sites are slowly gaining (0.01 to tens of grams annually) saltcedar leaf litterfall:
Sandia, Minnow, Diversion, Alameda, Savannah, Route 66, Biopark, Albuquerque Overbank Project,
Bosque Farms, Valencia Cleared, and Crawford. Ten sites show increasing Russian olive, while two
sites show noticeable declines over time that are unrelated to exotic clearing events and instead are a
slow decline of dense, older stands.

Wood fall is variable across sites and often stochastic. Wood fall is a good indicator of tree senescence,
but is not a direct measure, as limbs that die can stay in the canopy layer for years. Limbs tend to come
down following storm events and high winds. We have also observed large, dying cottonwood trees
falling down following �ood events.
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8.0 Vegetation surveys to monitor changes in plant cover
Vegetation cover surveys are conducted in August-September each year by botanists. Line intercept
methods are used to monitor plant species along ten 30m transects at 27 sites (Table 1). Herbarium
work (identi�cation of species) was recently �nished for 2019 data and most of the data have been
QA/QCd and are included in this report. 2020 data are still being processed and run through the
QAQC protocols; 2020 reporting on vegetation data has been delayed due to limitations of operating
under COVID-19 restrictions.

Full monitoring methods can be found at:
https://secureservercdn.net/45.40.146.38/659.541.myftpupload.com/wp-content/uploads/2016/01/
vegetation-monitoring-directions.pdf

There are 25 species that commonly occur across sites (occurring in at least 18 of the 27 sites
monitored). Table 2 shows that Rio Grande cottonwood, Canadian horseweed, foxtail barley, Russian
olive, and squirreltail are the �ve most common species being found across 25 plus sites over twenty
years.
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Table 2. Dominant plant species based on species presence at 18 or more sites, using twenty years of
vegetation survey data. Species codes in bold have detailed annual plots in the �gures below.

Species code Common name Scienti�c name Number of sites present
PODEW Rio Grande cottonwood Populus deltoides ssp. wislizenii 29
COCA5 Canadian horseweed Conyza canadensis 27
HOJU foxtail barley Hordeum jubatum 27
ELAN Russian olive Elaeagnus angustifolia 26
ELEL5 squirreltail Elymus elymoides 26
SAEX coyote willow Salix exigua 26
SATR12 tumbleweed Salsola fragus 26
SPORO dropseed Sporobolus sp. 26
BASC5 kochia Bassia scoparia 25
MUAS scratchgrass Muhlenbergia asperifolia 25
LASE prickly lettuce Lactuca serriola 24
MACA2 hoary tansyaster Machaeranthera canescens 24
SAGO Goodding's willow Salix gooddingii 24
TACH2 saltcedar Tamarix chinensis 24
HEAN3 common sun�ower Helianthus annuus 23
SPAI alkali sacaton Sporobolus airoides 23
MEOF white sweetclover Melilotus officinalis 22
SPCR sand dropseed Sporobolus cryptandrus 22
AMPS Cuman ragweed Ambrosia psilostachya 20
CHAMA15 Gray sandmat Chamaesyce sp. 20
DISP inland saltgrass Distichlis spicata 20
FOPUP New Mexico olive Forestiera pubescens var. pubescens 20
ULPU Siberian elm Ulmus pumila 20
CAREX sedge Carex sp. 18
MELIL sweetclover Melilotus sp. 18

The dominant native species (both woody and understory) did not have large changes even after the
�ooding in 2017. The �ooding event in 2019 will be captured in the 2020 data which is still being
processed. In Figure 16 we still see both slow and dramatic declines in cottonwood cover at senescing
sites. Santa Ana’s loss of cottonwood cover at the BEMP site has not recovered. As cottonwood cover
has declined at Santa Ana, exotic understory cover of both Kochia and tumbleweed have increased.
Alameda, BioPark, and the Rio Grande Nature center are examples of the slowly senescing but not
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recovering cottonwood cover. BEMP sites that were involved in restoration works, such as Harrison,
Crawford, Belen, and Reynolds Forest, show gains in the cottonwood cover. These gains are tied to
management decisions (bank lowering, installing swales, pole planting, and large scale soil removal)
that decreased the depth to groundwater so seedlings and saplings could take hold.

30

DRAFT



Figure 16. Annual cottonwood cover in millimeters from the vegetation surveys across BEMP sites.
Sites are arranged from north to south.
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Figure 17. Annual Russian olive cover in millimeters. BEMP sites are arranged from north to south.
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Figure 18. Annual coyote willow cover in millimeters. BEMP sites are arranged from north to south.
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Figure 19. Annual saltcedar cover in millimeters. BEMP sites are arranged from north to south.
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9.0 Arthropods as indicators of  ecosystem transitions
Arthropods were collected at 26 sites in May, June and September 2018 (Table 1). Over 57,000
arthropods were identi�ed in 2018 with over 200 unique identi�cations made. 2018 arthropod
abundance and richness are presented below. 2019 and 2020 arthropod collections are being processed.

Full methods monitoring methods can be found at:
http://bemp.org/wp-content/uploads/2016/01/pitfall-monitoring-directions-and-arthropod-identi�c
ation.pdf

Collembola (springtails) have been shown to be e�ective bioindicators of ecosystems; however, their
strong preference for ephemeral microhabitats, our di�culty in consistently trapping specimens, and
the large variation in abundances make their presence in BEMP pit-traps variable and have the
potential of skewing data. For example, in 2018 during the October collection at the Valle de Oro site
four of the 20 pit-traps contained a combined total of greater than 5,000 collembolans with more than
500 collembolans captured per trap. This totaled more than 70% of all arthropods captured at that site
for 2018 while 80% traps processed for Valle de Oro in that year contained no representatives of this
group. Since these numbers have such a dramatic e�ect on site abundance numbers, collembola have
been included in richness analysis for the sites but have been excluded from abundance counts for
2018.

35

DRAFT

http://bemp.org/wp-content/uploads/2016/01/pitfall-monitoring-directions-and-arthropod-identification.pdf
http://bemp.org/wp-content/uploads/2016/01/pitfall-monitoring-directions-and-arthropod-identification.pdf


Figure 20. Arthropod richness per site for 2018. Sites arranged geographically north to south.

Total arthropod abundance for 2018 can be seen in Figure 21, in orange. Bosque Farms, Los Lunas and
Valencia Cleared, all sites in the Valencia reach, show the greatest arthropod abundance for 2018.
Much of this is driven by isopod abundance.

Annual Isopod abundance for 2018 can be seen in Figure 21, in blue.

Isopods (Armadillidium vulgare and Porcellio laevis), commonly known as pill-bugs and sow-bugs, are
non-native terrestrial crustaceans. These arthropods function trophically as detritivores, aiding in
decomposition of biological matter including leaf litter. These arthropods are most active at night,
requiring high levels of humidity to thrive, and will quickly desiccate in dry environments. They are,
however, e�cient at �nding these suitable microclimates in an otherwise seemingly arid environment.
Thus, isopods are useful indicators of relative moisture levels and ground coverage at sites. In 2018,
isopods represented the dominant arthropod captured in 13 of the 26 the sites collected: Alameda,
Route 66, Harrison, San Jose, State Land O�ce, Bosque Farms, Los Lunas, Reynolds Forest, Valencia
Forest, Valencia Cleared, Belen, Crawford and Sevilleta. In several sites from the Valencia reach,
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isopods compose more than 90% of the arthropod abundance for these sites. Abundances of isopods
vary from year to year and likely depend on annual precipitation and groundwater levels. However,
large numbers of isopods are regularly encountered in sites that are prone to seep �ooding, contain
swales, and have ground cover of detritus.

Figure 21. Isopod (blue) and all arthropod abundance (orange) per site for 2018 excluding Collembola.
Sites arranged geographically north to south.

Annual Beetle abundance for 2018 can be seen in Figure 22.

Many beetles in the family Carabidae (ground beetles) are useful as indicators of relatively more mesic
habitats while many beetles in family Tenebrionidae (darkling beetles) are useful as indicators of more
xeric habitats. Although habitat preference is varied species to species with such large and diverse
families, these families are still quite useful as environmental indicators. For example, Valencia Cleared
and Valencia Forest are adjacent sites in the Valencia reach and despite their proximity the sites are
notably di�erent. The Valencia Cleared site was cleared of exotic vegetation in 2003 and 2008. This site
is characterized with having a sparse but present cottonwood canopy, large wolfberry patches and a
ground covering of yerba mansa, a plant known to thrive in moist soils. This site was also subjected to
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seep �ooding in 2017. The Valencia Forest site, just south of Valencia Cleared was subjected to a �re in
2007, clearing the site of cottonwoods and now having an almost entirely open canopy dominated by
kochia and tumbleweeds. In 2018, 70% of beetles captured in Valencia Forest were identi�ed as being
in the family Tenebrionidae and only 14% were identi�ed as being in the family Carabidae. In contrast,
48% of the beetles from Valencia Clear were identi�ed as being in the family Carabidae and 41% in the
family Tenebrionidae. This pattern can be seen at many other sites where darkling beetles tend to be
more abundant in sites recognized as being drier. The higher relative abundance of darkling beetles to
ground beetles at the State Land O�ce is unexpected as this site has swales transecting the site and is
prone to annual seep �ooding. However, Omophron, a genus of ground beetle, was identi�ed in large
numbers from the 2017 and 2019 pit traps from the State Land O�ce site and are known to inhabit
very wet sandy soils, typically occurring on the banks of rivers and ponds. These beetles have not yet
been identi�ed at any other BEMP sites.

Figure 22. Beetle abundance per site for 2018 highlighting Carabidae (blue) and Tenebrionidae
(orange). Sites arranged geographically north to south.
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Araneae (spider) and Carabidae (ground beetle) abundance.

Many Araneae (spiders) and carabid beetles (ground beetles) function as ground dwelling generalist
arthropod predators and are viewed as top predators in arthropod systems, making them ecologically
important regulators of decomposers. Both of these arthropods have also been shown to be strongly
associated with habitat structure responding to litter type, depth, soil disturbance, moisture and
temperature. Remnant sites have been shown to contain both a higher abundance and richness of
these arthropods. Monitoring the presence and abundance of carabid beetles and spiders help to gain
an understanding of not only site composition but how various sites are responding to disturbances
over time. Spider abundances are highest in the two southern sites; Bosque del Apache and River
Realignment. Carabidae abundances are highest at the Montano, Valencia Cleared, Crawford, Bosque
del Apache and River Realignment sites.

Figure 23. Carabidae and spider (top arthropod generalist predators) abundance per site for 2018
Carabidae (blue) and spiders (orange). Sites arranged geographically north to south.
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Spider community structures.

In 2018, 812 spiders were identi�ed from 18 di�erent families. Spiders are a diverse group of generalist
predators with varying habitat preferences. Many spiders hunt similar prey, therefore to avoid direct
competition or becoming potential prey to other spiders, niche partitioning must occur if multiple
species are to live sympatrically. A higher diversity of spiders at a given site may re�ect a more
heterogeneous environment. A more heterogeneous environment o�ers a variety of prey choices and
sizes, plus the presence and type of litter as well as vegative cover provide a variety of microclimates and
increased surface area for these spiders to occupy. Individual species identi�ed within dominant spider
families may be used as indicators of biotic and abiotic components speci�c to each site or groups of
sites. For example the Gnaphosidae is a dominant spider family found at most BEMP sites. Within the
Gnaphosidae, the species Gnaphosa sericata has only been documented from a single BEMP site,
Lemitar, despite this species’ large range throughout North and Central America. This spider has been
known to be encountered most often in sandy dry environments, characteristics of the Lemitar site.
Spider community composition separated by family for each site can be seen in Figure 24. The families
Lycosidae (wolf spiders) and Gnaphosidae (ground spiders) tend to show the highest relative
abundance at each site.
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Figure 24. Percent spider community structure separated by family per site for 2018 Lycosidae (red)
and Gnaphosidae (green). Sites arranged geographically north to south.

Update on the exotic spider Marinarozelotes barbatus.

In our 2019 annual report the exotic spider species Marinarozelotes barbatus (formally placed in the
genus Trachyzelotes) was reported for the �rst time in New Mexico. In 2018, 44 specimens of this exotic
were identi�ed from San Jose and Harrison and Albuquerque Overbank Project sites. The abundance
and location of this exotic spider will continue to be monitored.
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Figure 25. Fifteen year time series of ant mean abundance. Sites ordered from north to south.
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Figure 26. Fifteen year time series of Carabidae and Tenebrionidae mean abundance. Sites ordered
from north to south.
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Figure 27. Fifteen year time series of isopod mean abundance. Sites ordered from north to south.

44

DRAFT



10.0 Temperature data collected at select BEMP sites
We collected temperature data from three loggers at 12 BEMP sites: 36 LogMaster temperature data
loggers were attached to a tree near the canopy rain gauges, buried underground near the canopy rain
gauges, and buried near the open rain gauges. Temperature data were logged hourly and downloaded
annually by BEMP sta� and university students. During 2019 – 2020 data were collected at the
following sites: Alameda (1), Santa Ana (5), Rio Grande Nature Center (2), Rt 66 (20), BioPark (23),
Albuquerque Overbank Project (AOP - 29), State Land O�ce (SLO - 30), Los Lunas (3), Belen (4),
Lemitar (7), Mesilla (26). No data was recovered at the Savannah site due to logger malfunction and
vandalization. The Santa Ana (5) site was downloaded much later in the year than the rest of the
loggers due to access issues related to the COVID-19 pandemic. This resulted in a longer data
collection period and an extended purple line on the graph in Figure 28.

The data were run through a visual QA/QC to make sure the plots follow the general expected pattern
and historical trends. The data were then checked for the number of NA (missing data points) by site
over time and for any points there were more than three standard deviations (SD) away from the
z-score transformed data. The number of data points �agged as outside the 3 SD were minimal given
the volume of data.

Canopy temperature loggers throughout the Middle Rio Grande from Santa Ana Pueblo through
Belen recorded frigid temperatures from -10.01℃ to -12.54 ℃. Two separate cold snaps lasted for two
days each in mid December 2019 and again in early February 2020. The warmest days recorded from
the canopy loggers were on July 10th and 11th with temperatures ranging from 49.21 - 50.05℃. A
warm summer heat wave throughout the valley extended from Albuquerque to Lemitar, NM with
temps ranging from 35 ℃ - 47 ℃. The duration of the high temperatures lasted for about four to �ve
weeks from early July through mid August 2020. The canopy loggers are placed inside of solar
radiation shields that are intended to protect the loggers from precipitation as well as dissipate heat
from sun exposure. Due to the extremely high temperatures recorded on the loggers, there is suspicion
that solar heat irradiance was maintained within the casing housing and arti�cially increased the
recorded temperatures. Temperatures from the Kirtland Air Force Base for the same time-frame ranged
from 27 ℃ - 39 ℃. The long duration of high temperatures can place stress on already parched riparian
plants particularly the cottonwood trees.
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Figure 28. Maximum and minimum air temperatures from the canopy temperature loggers across 11
sites.
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Figure 29. Maximum and minimum daily ground temperatures from the subsurface canopy
temperature loggers across 11 sites.
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Figure 30. Maximum and minimum daily ground temperatures from the open subsurface temperature
loggers across 11 sites.
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11.0 Tamarisk Leaf  Beetle monitoring on BEMP sites
Tamarisk leaf beetle (TLB) monitoring is conducted in May, June, July, and August each year, with
additional sampling at 4 select sites (Crawford, Diversion, Route 66, and Sevilleta) in September. In
2020, BEMP monitored 16 sites (Figure 33) for the presence and abundance of tamarisk leaf beetles
(Diorhabda spp.). 14 were established BEMP sites, with the addition of 2 sampling sites requested by
the Greater Rio Grande Watershed Alliance (GRGWA): Rio Abajo in Belen and San Cristobal Ranch
in Lamy, NM. Due to restrictions resulting from the COVID-19 pandemic, BEMP was unable to
continuously monitor previous sampled sites on sovereign territory such as Pueblo of Santo Domingo
and Sandia Pueblo.

At each site, �ve saltcedar/tamarisk trees are marked and sampled using sweep nets for TLB, with
photos taken from a set photo point to assess tree health over time. BEMP has been monitoring the
spread and distribution of the tamarisk leaf beetle since May of 2013. The beetle appears in the late
spring and is present throughout the summer months. TLB adults, early and late larvae, and egg masses
are counted, as are tamarisk splendid weevils, tamarisk leafhoppers, ants, and spiders. Percent
defoliation (brown and yellow), refoliation, canopy, and dead branches are estimated for each tree. Full
methods found can be found in BEMP’s annual TLB report, available upon request.

TLB populations were low to absent at most sites in 2020 (Figure 31). There were only four sites,
Lemitar, Valencia Cleared, Diversion and Rio Abajo, that had �ve TLB adults in any given month.
Otherwise, counts of TLB adults were zero or fewer than �ve. The only exception was June at Sevilleta,
where tree #1 had 1375 adults, tree #2 had 366, and the remaining trees had fewer than three adults. It
is possible that the long duration of �ooding in 2019 at many of the sites may have led to declines in
beetle emergence.

Despite the low TLB numbers, defoliation levels ranged from 0 to 100% at the sites. Defoliation due to
the tamarisk leafhopper, which results in yellow foliage, ranged from 0 to 60%, while defoliation due to
the TLB, which results in brown/dead foliage, was 0 to 100%. Similarly, total defoliation (which is both
yellow + brown defoliation) ranged from 0 to 100%. The high defoliation levels at some sites underline
the importance of the full range of monitoring, as the beetle populations were likely missed on the
speci�c sampling date, but the evidence of beetle damage was still observable and quanti�able.

This evidence of beetle damage, and overall decline in canopy coverage of tamarisk over the last few
years, is a consistent data point that re�ects the alteration of habitat and other potential ecological
impacts due to the presence of TLB.
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Figure 31. Total number of TLB adults collected at 16 di�erent monitoring sites from May through
August (a subset of 4 sites were sampled in September).
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Figure 32. Percentage of saltcedar defoliation from trees sampled at 16 di�erent monitoring sites from
May through August (a subset of 4 sites were sampled in September).

Since the beginning of TLB monitoring in 2013, BEMP has observed cyclical patterns of population
abundance based on region. In 2019, BEMP observed the greatest number of TLB adults in the
southern most BEMP sites. In 2020, BEMP observed the same trend. Based on previous collections, it
is not unreasonable to suspect that TLB populations will reach their peak in 2021 in southern BEMP
sites, or that they have already done so in 2020, and will decrease the following year. Many defoliators
exhibit outbreak cycles or eruptive population increases which result in high levels of defoliation. TLB
populations appear to follow this “boom-bust” pattern.
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Figure 33. Map of sites collected for TLB May 2020 - September 2020, note that San Cristobal Ranch and Rio
Abajo are not considered BEMP sites.

Community Composition Consequences

Currently, BEMP graduate student research is focusing on the implications of beetle populations and
their subsequent e�ects on tamarisk and surrounding bosque vegetation. Despite overwhelming
evidence of beetle damage and changes in tamarisk phenology, there has been no signi�cant di�erence
in community composition based on varying degrees of beetle abundance (absent, low, medium, and
high abundance). Although currently there is no signi�cant di�erence in vegetative community
composition based on beetle abundance, continuous monitoring of the beetle population remains
important as Tamarisk and Diorhabda have become established organisms within the riparian
ecosystem. BEMP TLB data are available by request, and will be posted on GitHub
(https://github.com/BEMPscience/bemp_data) along with our other long-term datasets.
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12.0 Outreach for the 2019-2020 school year
Prior to necessary shifts required to accommodate for the COVID-19 pandemic, BEMP education
provided 117 in-person, after-school, �eld monitoring and study trips for 2,802 students and 203
adults from August 1, 2019 to February 28, 2020.

To ensure public health and safety, BEMP pivoted away from in-person programming for K-12 schools
in March 2020. From March 1, 2020 to May 31, 2020, BEMP education delivered 84 total programs to
10,473 students and 120 adults. Though some after-school and �eld monitoring opportunities were
provided, educational programming relied heavily upon 72 of the 84 programs that were provided
through printable and electronic platforms, including Grab and Go activities, Exploring the Outdoors
and Bosque Data Jam. University seniors and graduate students participating in the Biology 408/508
course were restricted from conducting �eld and lab work during this time.

In total, BEMP education reached 13,275 students and 323 adults throughout 29 di�erent schools
during August 2019 to May 2020. Schools served include: ACE Leadership High School,
Albuquerque Institute of Math and Science, Arroyo Del Oso Elementary School, Bandelier
Elementary School, Belen High School, Native American Community Academy, Bernalillo Middle
School, Bosque School, Cien Aguas International School, Comanche Elementary School,
Cottonwood Valley Charter School, Coyote Willow Family School, Del Rio Academy, Gar�eld Middle
School, Georgia O’Kee�e Elementary School, Highland High School, Horizon Academy West, Inez
Elementary School, Je�erson Middle School, La Academia De Esperanza, Manzano Day School,
nex+Gen Academy, North Star Elementary School, School of Dreams Academy, Sombra del Monte
Elementary School, The International School at Mesa del Sol, Van Buren Middle School, West Mesa
High School, and Wilson Middle School. Of these 29 total schools, 21 (or 72%) are considered to be
classi�ed Title One, wherein at least 40% of students qualify for free and/or reduced lunch.

In response to the COVID-19 pandemic, BEMP education pivoted to better support the diverse needs
of students, teachers and families. Though COVID-19 has posed challenges for in-person learning, it
has reinforced the value and need for continued student-centered, experiential, place-based educational
opportunities.

Rising to this challenge, BEMP education re-envisioned in-person classroom sessions to two remote,
multi-part, synchronous lessons that leverage learning and connection within a student’s own
place-based residence. Exploring the Outdoors (Part I and II) and Bosque Data Jam (Parts I - IV) focus
on phenological observation, ecosystem monitoring, climate change, scienti�c processes, graphing and
data analysis. Both lessons encourage a deeper understanding of nature in students' backyards and
connectivity to the larger Bosque ecosystem while developing career-based skills in the sciences,
public-speaking and presentation delivery. Further, students have been encouraged to track the
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biodiversity of their neighborhoods using cell phone technology to participate in BioBlitz surveys.
They have created and implemented their own arthropod pitfall traps to assess species abundance and
diversity, collect and track precipitation, and monitor phenological changes of plants and animals in
their own backyards or nearby Open Spaces. Additionally, remote, multi-part, asynchronous lessons
entitled the River of Change and Stormwater Science have been o�ered via Edpuzzle, an interactive
video lesson platform.

To better facilitate learning opportunities for students with limited computer access, BEMP sta�
printed and distributed educational materials for up to 12,900 students in Bernalillo County from
March 26 to June 30, 2020 at Grab & Go meal locations, Little Libraries, Children’s Choice Child
Care, NM Out-of-School Time Network’s Storytime in the Park, and more. These new one-page
activities, compiled into an NGSS-aligned, multi-page booklet, engage students in real data analysis,
such as through Seed Adaptation and Backyard Precipitation Station activities. They have also been
made available on our website to ensure broad accessibility. Further, all education activities and
materials provided are bilingual in Spanish and English, strengthening accessibility initiatives for
broader audiences.

Additionally, accommodating for COVID-19 precautionary measures, 2020’s annual Crawford
Symposium shifted to an online format, broadcasting presentations of 60 participants’ data analysis
and �ndings outwards in a reach of 235 views.

Throughout the March 26 to June 30, 2020 time period, BEMP educational materials were viewed at
least 232 times from BEMP’s website and are similarly available on the BEMP Education github page.
BEMP’s social media presence has increased, growing to 26,354 contacts (March - June 2020) across
Instagram, Facebook, and YouTube’s online platforms.

Table 3. Social Media outreach by BEMP in 2020

Social media platform Reaches Engagements Views

Instagram 7766 1468 NA

Facebook 14809 1853 NA

YouTube NA NA 458

Note: BEMP used Creator Studio to track Facebook and Instagram engagement through a variety of
di�erent metrics. Reaches refers to how many people saw either a speci�c post or any content from the
social media pages. Engagements refers to the total number of likes, shares, clicks, and people clicking
“see more” for longer posts.
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13.0 Student research projects for the Virtual Symposiums
Crawford Symposium

The Crawford Symposium is an annual event where we celebrate our year's successes in memory of
Cli� Crawford, BEMP’s co-founder. Throughout his life, Dr. Crawford inspired students of all ages
and catalyzed a growing body of research in the bosque. Moreover, he also radiated the work of
students, fellow scientists, and professionals back into the community. Thus, each year we gather to
celebrate community science and environmental research along the Middle Rio Grande in his honor.
This allows us to showcase the research of the students and professionals who have been engaged with
our organization. Last year, due to the pandemic, this event changed its format and was streamed live
on our YouTube channel. This year, we plan to follow the same format.

Figure 34. Student from Amy Biehl, Mikayla Ranspot, and professional with Audubon New Mexico,
Paul Tashjian, presenting at the 2020 Virtual Crawford Symposium.

Spanish language Luquillo-Sevilleta Virtual Symposium (LSVS)

In partnership with the Luquillo Long Term Ecological Research Network, BEMP annually hosts a
formal student webinar for students to share their own, original research delivered entirely in Spanish.
Students of all ages from Albuquerque and Puerto Rico gather (virtually) to share their long term
scienti�c research of their respective forests and rivers. Students from Puerto Rico work with the
Luquillo Long Term Ecological Research Schoolyard program to study and present important issues
related to the hydrology and pedology of the area and its changes over time. New Mexico BEMP
students, in collaboration with the Sevilleta Long Term Ecological Research Schoolyard program,
present projects related to water quality, shifts in vegetation cover and other BEMP-related datasets.
Ultimately, this event intends to celebrate the diversity in cultures and backgrounds that these two
locations foster.
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Last year, students from New Mexico and Puerto Rico shared their research on how human
disturbances have a�ected their local ecosystems. This year, BEMP educators have been meeting
virtually with the di�erent schools (College and Career High School, La Academia de Esperanza,
Bosque School and The International School) that will be attending the event to help them prepare
and translate their projects. We have also invited a new New Mexico organization, the Asombro
Institute, to collaborate in this project starting this year. We hope to continue to expand our
partnership to other spanish speaking organizations in the near future.

Figure 35. Students, teachers and educators that participated in the 2020 Luquillo-Sevilleta Virtual
Symposium.
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14.0 Ongoing commitment to justice, equity, diversity, and inclusion
BEMP science and education take place on current and ancestral lands of the Pueblo, Diné (Navajo),
Apache, and other displaced Indigenous peoples for whom this land is home. BEMP acknowledges
that this land was forcibly stolen by European colonizers and that the detrimental e�ects of their
presence through violence, displacement, and disease are still impactful today. We o�er this
acknowledgement as a �rst step in honoring the Indigenous peoples and their ancestors and as a call
toward further learning and actions as guests in this place.

BEMP is committed to increasing our knowledge regarding Justice, Equity, Diversity, and Inclusion
(JEDI) by having group discussions, reading, attending seminars and webinars, and conducting
professional developments led by external professionals. Examples of BEMP’s accomplishments and
implementations can be seen as follows:

Organizational:
As seen above, a formal land acknowledgement has been created for �eld use, presentations, and the
website with the assistance of Indigenous partners. To ensure equity and access when hiring new
employees, sta� have attended seminars on equitable hiring practices and shared resources from those
seminars. This includes changing the requirements for a job to include equivalent experience to a
formal degree, including various sta� members and various levels in the hiring process, and expanding
our reach when posting job applications. Organizational assessments have been conducted by the sta�
to determine areas of improvement in regards to JEDI. BEMP cultural and meeting norms have been
created by the sta�, which everyone must agree to when conducting BEMP work and meetings.

Educational:
Title One schools have been prioritized for BEMP education in Albuquerque and the surrounding
areas. Of the 29 total schools BEMP partnered with, 21 (or 72%) are considered to be classi�ed Title
One, wherein at least 40% of students qualify for free and/or reduced lunch. Since the beginning of the
COVID-19 pandemic, BEMP increased their social media presence in order to stay connected with
supporters, teachers, students, and other community members. All social media posts are translated
into Spanish. At-home, place-based activities created for classrooms, families, and individuals have been
posted to our website, Facebook, and Instagram, and are also available in English and Spanish. Prior to
and during the COVID-19 pandemic, students from various schools in Albuquerque participated in
the Luquillo-Sevilleta Virtual Symposium, allowing students to discuss the science they are working on
in Spanish and to students in Puerto Rico.
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Partner Organizations:
We have formed discussion and reading groups with partner organizations in order to broaden our
learning and understanding of various life experiences. In order to develop meaningful JEDI content
for BEMP sta�, members of BEMP consulted with Bosque School’s Director of Diversity. Dr. Kim
Eichorst, BEMP Science and Research Director, partnered with the Sevilleta LTER to improve
structural and organizational processes. Webinars and training have been available to sta� through the
NCEAS Seminar Series, Environmental Education of New Mexico, and numerous other organizations
when time allows.

Field Operations:
BEMP sta� partnered with the Albuquerque Sign Language Academy Honeybadger Crew in
constructing accessible bosque trails behind Bosque School, which allowed more students to collect
data with BEMP sta�, as well as allowing the public to have an accessible area of the bosque. Safety
regulations were implemented in the �eld, which allowed for sta� to speak up about not feeling safe or
comfortable in a situation. When taking students out into the �eld, BEMP sta� prioritize student
safety, encouraging communication to sta� if there is any reason they feel unsafe or uncomfortable and
adjusting plans  accordingly.
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15.0 Water quality on the Middle Rio Grande - Impacts on the watershed
The Mid Rio Grande Stormwater Quality Team funds the Bosque Ecosystem Monitoring Program
(BEMP) to engage students and other community scientists in monitoring the Rio Grande for
Escherichia coli and �eld parameters. This bacterial pathogen is a public health issue, often a proxy for
other aqueous pathogens, an indicator of water quality, and disportionately impacts underserved and
economically disadvantaged communities. Sampling methodologies, full list of sampling sites, and
further details are in the 2020 Annual Stormwater Quality Team Technical Report available on
request.

Spatial distribution of  the 2020E. coli coliform grab samples and historical context.

During the July 29th, 2020 grab sampling all sites were in exceedance (Figure 36); however, there were
several nights of rain before the sampling event.

Figure 36. Spatial plot of grab samples of E. coli coliform on July 29, 2020. The EPA limit for E. coli is
410 MPN/100ml. The black lines are I-40 and I-25. The grey lines show drains, ditches, and arroyos.
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July sampling needs to be put into an annual and longer term context. The EPA limit for E. coli is 410
MPN/100ml. Over the course of the year both a longitudinal and transactional study was carried out.
Figure 37 shows that for most of the year the samples were under the EPA limit.

Figure 37. E. coli coliform from the longitudinal sampling sites. The levels are highest in the summer
months. The Willow Creek, Bobcat, and Montano sites were not sampled in March, June, September
and December due to di�erent sampling methodology during those months.

The variation between sites and response to precipitation events point to a complex set of interactions
in the Rio Grande. The historic BEMP E. coli data goes back to 2005. Long term community science
data allows us to have a clearer picture of E. coli contamination in the Rio Grande. While the values
collected during the July sampling appear high, in the historic context (Figure 38) they are four to �ve
times lower than previously recorded samples.
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Figure 38. Histogram of the 2020 and historic E. coli coliform data. The 2020 values appeared high,
however the longer term, historic data shows that values can be up to four to �ves times greater.

61

DRAFT



16.0 Rio Grande wetlands as potential bioremediators

This project was funded by the Valencia Soil and Water Conservation District to examine the
mitigating in�uence of natural wetlands on wastewater e�uent. This study intended to assess the
quality of the river �ows used for irrigation of agricultural lands. Water quality was examined through
measuring Pharmaceuticals and Personal care products (PPCP’s), E. coli, and anions in and around the
Albuquerque Southside Wastewater Treatment Plant and Los Lunas Wastewater Treatment Plant
e�uent. Samples were taken in the Rio Grande up and downstream from the facilities as well as within
their e�uent conveyance channels.

The Los Lunas Wastewater Treatment Plant e�uent �ows slowly through a 300 m shallow wetland
prior to discharging into the Rio Grande. In contrast, Albuquerque’s e�uent �ows through a 60 m
straight, deeper channel with little vegetation prior to its con�uence with the river. Water from these
two di�erent out�ow designs enabled a glimpse into the much studied ability of wetlands to a�ect
concentrations of a diverse array of compounds.

Sampling methodologies, full list of sampling sites, and further details are in the 2020 BEMP
Wastewater Out�ow Study Technical Report available upon request.

All data is housed on https://github.com/BEMPscience/bemp_data and is available to the Valencia
Soil and Water Conservation District and the public.

Table 4. List of Pharmaceuticals and Personal Care Products (PPCP’s) detected in samples and their
common names.

Compound Description Compound Description

1,7-Dimethylxanthine metabolite of ca�eine Iohexal x ray contrast agent

2,4-D herbicide Ketorolac
nonsteroidal anti-in�ammatory
drug (analgesic)

4-nonylphenol (semi
quantitative)

antioxidants, lubricating oil additives,
laundry and dish detergents, emulsi�ers, and
solubilizers manufacturing Lidocaine local anesthetic

4-tert-Octylphenol
commercial chemical found in plasticizers,
fuel oils, dyes, adhesives, disinfectants Lopressor blood pressure medication

Acesulfame-K arti�cial sweetener Metolachlor herbicide e�ective towards grasses
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Albuterol bronchodilator Meprobamate anxiety medication

Amoxicillin
(semi-quantitative) antibiotic Naproxen

nonsteroidal anti-in�ammatory
drug (e.g., Aleve)

Atenolol blood pressure medication Pentoxifylline

medication for improved blood
�ow and pain reduction (e.g.,
Trental)

Atrazine herbicide Primidone seizure medication

Butalbital barbiturate Salicylic Acid anti-in�ammatory (e.g., aspirin)

Ca�eine psychoactive drug Sucralose arti�cial sweetener (e.g., splenda)

Carbamazepine seizure medication Sulfadiazine Sulfa antibiotic

Carisoprodol muscle relaxant Sulfamethoxazole antibacterial medication

Cimetidine       (semi
quantitative) ulcer medication TCEP reducing agent

Cotinine metabolite of nicotine TCPP
�ame retardant compound found
in polyurethane

DEET pesticide TDCPP

compound found in �ame
retardants, pesticides, plasticizers,
and nerve gases

Diclofenac
nonsteroidal anti-in�ammatory drug (e.g.,
Voltaren) Theobromine chemical found in foods

Dilantin seizure medication

Theophylline
(semi-quantitativ
e) bronchodilator

Diltiazem blood pressure medication Thiabendazole parasitic drug

Diuron herbicide Triclosan antibacterial and antifungal agent

Estrone hormone Triclocarban
antibacterial chemical, FDA banned
in in 2016 in soaps and washes

Fluoxetine
medication for depression, OCD, bulimia,
alcoholism (e.g., Prozac) Trimethoprim antibiotic (e.g., Primsol)

Gem�brozil cholesterol medicine (e.g., Lopid) Warfarin
blood thinner medication (e.g.,
Coumadin)
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Figure 39. Concentrations of Pharmaceuticals and Personal Care Products (PPCP’S) collected from
the June sampling event from the Albuquerque conveyance to the Los Lunas downstream river
sample. There is a 29 km distance between the lower Albuquerque and the upper Los Lunas sample
point.
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Figure 40. The chemical compound, Diuron, was detected at all sampling locations besides upstream
from the Albuquerque conveyance channel.

Figure 41. Levels of E.coli coliform bacteria from six of the ten sampling locations taken in June, 2020.
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Figure 42. Nitrate concentrations through the Albuquerque (grey circles) and Los Lunas (green
circles) conveyance channels.

There were 50 di�erent PPCP compounds detected throughout the duration of the study. 21 of these
compounds were not found above the Albuquerque treatment plant but were present in all of the
samples within the conveyance channels and downstream river samples. Seven chemicals decreased
through the Los Lunas wetland conveyance channel each sampling event: ca�eine, carisoprodol,
cimetidine, diclofenac, diltiazem, �uoxetine, and sulfadiazine. Five compounds decreased throughout
the Albuquerque conveyance channel each month: estrone (not found in Los Lunas), TDCPP (only
found in Los Lunas in May), TCPP, erythromycin (not found in Los Lunas), and triclocarban. Anion
levels did not notably change throughout the Albuquerque conveyance channel but a decline in nitrate
concentrations was observed in the Los Lunas wetland conveyance for two of the four collection
events. Anion levels were detected at lower concentrations in the river than in both e�uent channels.

A few PPCP compounds worthy of highlighting are Diuron (Figure 40), Amoxicillin and Diclofenac.
Diuron is an herbicide used to control types of broadleaf weeds, grasses and woody plants and is
considered “very toxic to aquatic life” (https://pubchem.ncbi.nlm.nih.gov/). The orally prescribed
antibiotic Amoxicillin, which has been the cause of drug-induced liver injury, was highest in
concentration within the conveyance channels, especially in April. Diclofenac is an anti-in�ammatory
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compound with potential for serious negative e�ects in some people and is one of the most frequently
discovered pharmaceuticals in water monitoring (https://pubchem.ncbi.nlm.nih.gov/).
Concentrations of Diuron and Amoxicillin were below EPA tolerance or toxicity levels. All three
compounds were detected in all months in all samples within and below the Albuquerque treatment
plant e�uent conveyance con�uence with the river. Most of the detected PPCP’s are not regulated by
the EPA or NMED.

The majority of E. coli samples were below NMED and EPA regulations for primary contact streams.
There were consistently high levels found within the mid and furthest downstream sampling locations
within Los Lunas conveyance channel. The high load could be attributed to an increase in avian
abundance due the quality of wetland habitat. E. coli levels were immediately reduced to regulatory
levels when mixed with the Rio Grande water. Further research is needed to understand the high levels
within the con�uence.
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17.0 Conclusions
Implications for Management

Native vegetation community establishment and success are most strongly tied to access to water,
particularly groundwater. High variability in precipitation does not have as strong an impact on native
vegetation as does variation in depth to groundwater. Exotic vegetation communities, while still
dependent on groundwater and/or precipitation to become established, seem to increase in response to
changes in canopy cover. As areas are cleared of exotic trees, exotic understory plants readily increase
unless there is enough access to groundwater to support increasing native understory species. This
indicates that even successful restoration projects will need maintenance in controlling exotics years
after projects have been completed. As canopy declines, assessing changes in fuel load will become
more important, especially for older forest areas. Site health is still best assessed through changes in
groundwater levels (both mean and variance), native and exotic vegetation, and arthropods like ground
beetles. Another important assessment of changes in site health is monitoring the tamarisk leaf beetle
(TLB) and its impacts on potential habitat for Southwestern Willow Flycatcher and other animal
species. Damage from TLB on saltcedar may keep saltcedar from expanding as rapidly as Russian olive,
Siberian elm, or other exotics; however, high TLB abundance has not yet resulted in rapid decline and
mortality at most sites. Monitoring defoliation and dead branches may be more accurate in capturing
TLB abundance than a snapshot of TLB monitoring that is done once per month, as high levels of
defoliation do not always correspond to high abundance. Population shifts can occur rapidly, but
saltcedar takes longer to recover from damage done.

Implications for Education

BEMP continued to provide outdoor science education to students across the state, even though
student monitoring of �eld sites was largely restricted and classroom visits were cancelled. Adaptations
to COVID restrictions led to the utilization of other platforms, including online and hard copy science
activities as well as social media engagement strategies, which greatly broadened BEMP’s outreach. In
many ways, COVID-19 has exposed and widened the gap amongst educational audiences,
disproportionately impacting students and schools that had already been struggling pre-pandemic.
BEMP's commitment to equitable and inclusive hands-on research has become even more paramount
over this last year. For this reason, as we move back into bringing students to the �eld to participate in
experiential learning, we will continue to adapt to the needs of our community by maintaining our
provision of online and hard copy resources as well as creatively constructing new avenues to promote
more equitable access.
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 M E M O R A N D U M 
 
 
DATE:  October 29, 2020  
 
TO:  Patrick Chavez, PE, AMAFCA, Representative for Compliance Monitoring 

Cooperative (CMC) Members  
 
FROM:  Sarah Ganley, PE  
 
SUBJECT:  CMC Stormwater Monitoring Reporting 
  AMAFCA On-Call Task 28 – Contract Summary Memo 
 
Bohannan Huston, Inc. (BHI) has been tasked to perform water quality services for the 
Compliance Monitoring Cooperative (CMC) Stormwater Data Verification, Database, and 
Reporting for the Wet Weather Stormwater Quality Monitoring Program. This work is through an 
AMAFCA on-call contract, and the CMC has delegated AMAFCA to manage this Task Order. 
Included with this Task, the CMC members, except for the City of Albuquerque, have delegated 
AMAFCA to enter the CMC data into the EPA electronic Discharge Monitoring Report (DMR) 
forms. The scope of work for this Task includes data verification of the stormwater laboratory 
analysis results, compiling the analysis results into a database, and calculating the E. coli loading 
to compare with the Waste Load Allocation (WLA) for the qualifying storm events. The stormwater 
compliance monitoring is being conducted separately by Daniel B. Stephens & Associates, Inc. 
(DBS&A) and is not a part of this on-call Task.  
 
This Task is being conducted to assist the CMC members with their comprehensive monitoring 
and assessment program for compliance under the 2014 Middle Rio Grande Watershed Based 
Municipal Separate Storm Sewer System (MS4) Permit, NPDES Permit No. NMR04A000 ("WSB 
MS4 Permit"). The WSB MS4 Permit was issued on December 22, 2014 for a 5-year term with an 
expiration date of December 19, 2019. In December 2019, the WSB MS4 Permit went into 
administrative continuance when EPA Region 6 did not issue a new MS4 Permit before the 
expiration date of the existing WSB MS4 Permit.  
 
The required CMC sampling for the WSB MS4 Permit term (2014 to 2019) was completed in FY 
2019. Until a new MS4 Permit is issued, no additional compliance stormwater sampling for the 
CMC is required. There were no CMC monitoring results required or obtained in FY 2020. No 
netDMR forms are required to be submitted to EPA for FY 2020 since there were no CMC 
monitoring results required or obtained in FY 2020. 
 
If the CMC does continue wet weather compliance monitoring during administrative continuance 
of this MS4 Permit, the CMC members will summarize, as applicable, any wet weather monitoring 
activity, results, and E. coli loading calculations in future Annual Reports. 
 
SG/ab 
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