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“Essentially, all life depends upon soil … There can be no life without soil and no soil without
life; they have evolved together.” – Charles E. Kellogg

KEEPING SOIL IN ITS PLACE

STEWARDSHIP COSTS

In 2017, EH&S completed 268 storm water
inspections at 7 construction sites, preventing 6
tons or 43 wheelbarrow loads of soil from
entering our waterways. Keeping soil on site

Storm water management expenditures are
funded on a per-project basis including project
design, implementation, inspection, and
maintenance.
Management Expenditures by Year

Total Cost

and out of our local creeks and streams
improves water quality. Streams play a critical
role in maintaining the quality and supply of
our drinking water.

STUDENTS GETTING INVOLVED
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A CLEAN SWEEP
In 2017, Iowa State University collected 204
tons of sweepings from our 102.3 miles of
streets, sidewalks, and bike paths, and 191
acres of parking lots. 20 tons of sand was
collected from 57 miles of sidewalks and bike
paths. The material is sifted and repurposed
saving $7314 in landfill disposal fees.

Undergraduates in the Environmental Science
program are gaining practical experience by
collecting water quality data from 6 stream
sites on and near ISU campus. Students in 2017
completed 80 sampling events that are gauging
the campus’ impact on water quality.
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INTRODUCTION
The 2017 Annual Storm Water Report for Iowa State University (ISU) was prepared by Environmental
Health and Safety (EH&S) in accordance with Part III of the facility’s Municipal Separate Storm Water
System (MS4) permit, number 85-03-0-04. This report summarizes storm water compliance activities
within the boundaries of ISU and outlying farm properties, including Central Campus, North Campus,
South Campus, Applied Science Complex, Arboretum, Southwest Athletic Complex, College of Veterinary
Medicine, Dairy Teaching Farm, and the BioCentury Research Farm.

STATUS OF IMPLEMENTING THE COMPONENTS OF THE STORM WATER POLLUTION PREVENTION
AND MANAGEMENT PROGRAM
ISU was issued a National Pollutant Discharge Elimination System (NPDES) permit on February 6, 2004.
The permit was renewed in 2009 and in 2014. The current permit expires on January 31, 2019.

STATUS OF ANY COMPLIANCE SCHEDULE ESTABLISHED BY THIS PERMIT OR BY ANY
MODIFICATIONS TO THIS PERMIT

Active and Discontinued Sites
During the 2017 calendar year, 7 construction sites operated under NPDES General Permit No. 2
authorizations. The status of these permits is summarized in Table 1.

Table 1 – Status of Permits
Facility

Permit

Status

ATRB- Industrial Ed II Demolition
Bessey Hall Improvements and
Addition
Jack Trice Stadium Green Space
Reiman Gardens SW Corner
Improvements
Student Innovation Center
Spangler Geotechnical Lab
Demolition
Utilities Chilled Water Expansion

IA-28103-27854
IA-28244-27992

Active
Discontinued 10/4/2017

IA-28751-28483
IA-30651-30379

Active
Discontinued 11/22/2017

IA-30469-30198
IA-30014-29746

Active
Discontinued 5/5/2017

IA-30469-30198

Active

Three sites reached final stabilization, as defined in the permits, and Notices of Discontinuation were
submitted to the Iowa Department of Natural Resources (IDNR). Four permitted sites were still active as
of December 31, 2017 (See Attachments A and B).
Storm Water Web Page (https://www-ehs.sws.iastate.edu/environmental/stormwater)
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The storm water web page consists of storm water facts and information, Storm Water Management
Policy statements, storm water hotline telephone number, publications and forms, links to pre- and postconstruction activities, and a storm water survey. In 2017, the storm water web page was viewed 581
times, an increase of 8% from 2016.

Storm Water Hotline (515-294-7229)
The storm water hotline received the following reports related to storm water activities on campus:
•

May, 2017: College creek running thru Central Campus was a brown color like chocolate milk.
ISU staff confirmed the source as a large apartment complex construction site a mile upstream.
The project was under the jurisdiction of the City of Ames and required a City storm water permit.
ISU EH&S staff called the City for compliance assistance. The incident was turned over to the City
of Ames for municipal Code violation, which resulted in multiple citations to the contractor. IDNR
was notified by the City of Ames.

•

June, 2017: Concrete cutting near Transportation Services on Haber Road. ISU responded and
found a construction crew cutting concrete on Haber Road. The crew had used a technique
recommended to them by ISU to protect storm drain intakes while cutting concrete. The
particular product used, ECO-QUICKGEL by Gel-Maxx, absorbs concrete slurry into a safe material
that can be disposed of in the concrete wash out container on campus. No further action was
needed.

•

August, 2017: Large antifreeze spill at Jack Trice stadium east side. The spill was result of a
broken cooling system line. A contractor was on-site the day prior at Jack Trice Stadium preparing
the cooling system for the first home football game of the season. ISU staff responded to the spill
and pumped 300 gallons of product pooled at the site into 55 gallon poly drums. Approximately
200 gallons of dilute anti-freeze soaked into grass and river rock adjacent to the cooling
equipment. IDNR field office 5 responded to the site the following day and concluded that the
product did not leave ISU property or enter the storm drain. A report to IDNR was submitted as
requested.

•

September, 2017: Sanitary sewer overflow at Jack Trice Stadium. The spill occurred at the kickoff
of the ISU vs UNI football game. ISU reported the event to IDNR field office 5. The sanitary sewer
line from restrooms at the south east end of the football stadium became blocked by a piece of
concrete dislodged from the sewer system. The obstruction blocked the flow of sanitary sewage
and caused approximately 15,000 gallons of sanitary sewage to emerge from a manhole on the
south east side of the stadium and flow over the grass and asphalt sidewalk to a grass waterway.
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ISU staff erected a perimeter to keep the public from entering the contaminated zone, then
cleaned the surfaces the following morning. A report to IDNR was submitted as requested.
•

November, 2017: Power washing kitchen grease hoods on the Memorial Union parking deck.
ISU staff intervened and directed the contractor to move the cleaning operation to the contractors
shop in the Des Moines area, where a sanitary sewer would receive the rinsate. ISU reported the
event to IDNR, but no report was requested.

•

November, 2017: Sewer odor complaint at the Office and Lab Building. Upon investigation, ISU
staff found sanitary sewage from Office and Lab overflowing into a storm sewer. The sanitary
sewer and storm sewer from the building both run into a single manhole that has a 2’ tall wall
separating the storm from the sanitary. When the sanitary plugged, it overflowed within the
manhole into the storm. The sanitary sewer was cleaned, and the discharge was stopped. ISU
will continue to monitor this manhole to ensure it does not plug again. ISU will be replacing the
single manhole with two separate manholes in the summer of 2018. The discharge was reported
to IDNR.

Inspection of the MS4 System

Courtesy of David Frost
Manager of Mechanical Distribution
Facilities Planning and Management (FP&M) is required to inspect the entire MS4 system every five
years. FP&M tracks areas inspected and records dates, inspection methods, observations, and corrective
actions. There are approximately 2080 manhole structures (junctions and intakes) covered under the ISU
permit. These structures are labelled on campus utility maps based on map grade and are given a
sequential number. To date the exact location of 1,420 of these structures are confirmed on campus
maps using a global positioning system surveying device. FP&M plans to continue to survey manholes to
improve our inventory. To inspect each manhole once every 5 years requires an average of 400 inspections
per year.
FP&M uses a facilities management program (FAMIS) to store all maintenance records. These records
include the date, person making repairs or doing cleaning, manhole number, cost, and items/services
purchased. The system works well to document repairs, but is not effective in documenting that
inspections were completed. To document that 5 year inspections are completed on time, FP&M has
implemented a separate data collection process. FP&M is systematically inspecting the system based on
campus-map grid sheets. In 2017, 533 structures were inspected. The combination of systematic
inspection and paper records meets our requirements. Other methods to collect and store this
information electronically are being evaluated.
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As part of maintenance, FP&M rehabilitated one crumbling brick manhole using a cement mortar lining
process and removed built up soil and debris from several other structures after inspections were
completed.

Storm Water Management Committee
In 2017, ISU’s Storm Water Management Committee held three formal meetings (March, July, and
November). Further communications with team members occurred periodically, via e-mail and telephone,
concerning storm water policies and project sites.
In addition, EH&S and FP&M staff meet biannually (March and September) to discuss storm water
management on all ISU construction projects.

Iowa State Environmental Science Students Monitor Campus Impacts on Water Quality
Courtesy of Hannah Carroll
PhD Candidate, Department of Ecology, Evolution and Organismal Biology

Undergraduate students in the Environmental Science (EnSci) program at ISU monitor water quality at six
stream sites on and near campus. The data they generate help EH&S ensure that ISU continues to meet
its mandate to have zero net impact on water quality. In addition, the monitoring project gives EnSci
students hands-on experience in scientific data collection, handling, and analysis in their first year of
college; a rarity among rigorous science majors. Data from the project were contributed to the IOWATER
database through its discontinuance in summer 2017. All data generated by students are now housed
internally.
Each fall, incoming Freshmen and first-year transfer students in the EnSci program are trained in water
quality monitoring protocols. They then collect weekly data at six sites chosen to capture the most
information about water quality on the three streams that flow through campus. Over the summer,
students who have completed the first two semesters of monitoring can earn course credit for continuing
data collection, which helps to ensure the most complete water quality record possible. The monitoring
year begins in spring as soon as weather conditions permit, and runs through mid to late November.
Students are preparing to launch the fifth year of monitoring in late March 2018.
As of this report, EnSci students had completed 213 monitoring events across their six sites in just four
monitoring years. Eighty monitoring events were completed in the 2017 monitoring year. Data generated
by EnSci students are combined with any data collected before the EnSci project began in Spring 2014 for
analysis. It is important to note that the IOWATER methods employed here are fairly rudimentary, and
therefore give only a rough idea of stream health.
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Key water quality parameters
Students collect a wide range of water quality data. The parameters which are most crucial to stream
health are reported here (Table 1). Nitrate (Fig 1) and phosphate (Fig 2) are key drivers of eutrophication
in freshwater systems, and are therefore especially important to consider. Chloride is a useful
conservative tracer of anthropogenic inputs (Fig 3). It is typically derived from road or sidewalk salt
applications. Chloride itself is harmless to aquatic life, though the sodium that accompanies it can be
stressful at high concentrations. It is not biologically active, and so changes in amount upstream to
downstream are more easily quantified. Dissolved oxygen is crucial for aquatic life (Fig 4). Fish and
invertebrates must have adequate dissolved oxygen to survive, and low levels can cause stress and even
death. Aquatic plants require dissolved oxygen at night for respiration. Low levels of dissolved oxygen can
be an indicator of eutrophication when accompanied by other markers of high nutrient loads.
Table 1: Water quality parameters included in this report are chosen to provide crucial data about stream health.
Parameter
Nitrate
Phosphate
Chloride
Dissolved oxygen

Importance
Excess nitrate can lead to algal blooms
Excess phosphate can lead to algal blooms
Conservative tracer
Low oxygen levels can harm aquatic life
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Typical source
Artificial fertilizer
Artificial fertilizer, manure
Sidewalk salt, road salt
Rotting organic matter in streams

Figure 1: Nitrate results across all seven stream sites included in the analysis of campus water quality. Smooths use
Loess regression.

Figure 2: Phosphate results across all seven stream sites included in the analysis of campus water quality. Smooths
use Loess regression.
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Figure 3: Chloride results across all seven stream sites included in the analysis of campus water quality. Smooths
use Loess regression.

Figure 4: Dissolved oxygen results across all seven stream sites included in the analysis of campus water quality. Smooths use
Loess regression.
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Analyses indicate that, at present, we are unable to detect statistically significant differences in water
quality between sites across campus. The high monitoring frequency since this program began in 2014
has improved our understanding of the state of campus streams while training more than 200 beginning
Environmental Science majors in data collection, handling, and analysis. The invaluable support of EH&S,
FP&M, and the Office of Sustainability makes this work possible.
Campus Volunteer Activities
Courtesy Merry Rankin
Director of Sustainability
In its ninth year, the June 24 College Creek cleanup yielded nearly 1,000 pounds of trash and debris from
the stretch of College Creek that winds through campus. A group of 31 volunteers spent a combined 43
hours bagging discarded items and pulling large pieces -- including a tractor tire, bike, safety barricade,
fence posts, foam insulation, lengths of pipe and lots of plastic bags -- from the banks and bed of the
waterway. The annual cleanup is part of the Live Green program and Keep Iowa State Beautiful initiative.
Iowa State University Concrete Slurry BMP Solution
Courtesy Storm Water Management Team
Iowa State projects involving concrete cutting are still incorporating the practice of utilizing a super
absorbent preventing concrete slurry from reaching storm drain intakes.
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TRAINING AND DEVELOPMENT
Members of the Storm Water Committee, Environmental Health and Safety, and Facilities Planning and
Management’s Design and Operations group participated in programs to improve storm water
management knowledge. Professional development included:
•
•

EH&S staff discussed with FP&M Project Managers and Construction Managers pending changes
to General Permit No. 2 (GP2).
EH&S staff and FP&M staff attended three meetings with Iowa DNR in 2017:
o One meeting included discussions with Region 5 staff on improving post construction
metrics and preventing concrete cutting slurry from reaching storm intakes.
o EH&S and FP&M staff participated in a meeting with MS4 cities and Region 5 staff to
discuss Iowa DNR expectations for MS4 stakeholders.
o EH&S met with the IDNR MS4 permit writer to discuss future changes to rules in GP2.

AN ESTIMATE OF THE PREVIOUS FISCAL YEAR EXPENDITURES FOR IMPLEMENTATION OF THE
MANAGEMENT PROGRAM AND THE BUDGET FOR THE CURRENT FISCAL YEAR
The storm water management budget for calendar year 2017 was funded “as needed” by several campus
entities:
•

•

•
•

•

EH&S dedicated ½ fulltime equivalent (FTE) staff time to storm water activities, that included
regular inspections of all permitted construction sites. EH&S conducted 268 weekly site
inspections in 2017 at a total expenditure of $25,460.
EH&S staff maintained the storm water website, managed quarterly storm water hotline
advertisements in the student newspaper, attended storm water training, and developed ISU staff
training programs, at an estimated expenditure of $55,000 in salary and benefits.
Construction of new storm water management projects and design fees associated with capital
site, parking and building projects is estimated at $1,000,000.
FP&M expenditures associated with storm water project design/BMPs, project support,
implementation, maintenance, MS4 televising and cleaning, and seeding/sodding were
approximately $928,000.
FP&M maintains 45.3 miles of paved institutional roads, 191 acres of parking lots, and 57 miles of
sidewalks and bike paths. To ensure safe passage of all vehicles, sweeping of pedestrian and cyclist
roadways, parking lots, and bike paths resulted in an expenditure of $115,008. The 204 tons of
sweepings included 184 tons from streets and 20 tons from sidewalks.

Total estimated storm water management expenditures were $2,123,468. No annual amounts are
appropriated by ISU, as storm water expenses are funded on a per-project basis.
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SUMMARY DESCRIBING THE NUMBER AND NATURE OF INSPECTIONS, ENFORCEMENT ACTIONS
AND PUBLIC EDUCATION PROGRAMS CONDUCTED DURING THE REPORTING PERIOD
Permitted Site Inspections by ISU Staff

268 inspections were conducted by Environmental Health and Safety on all Iowa State University
construction sites requiring a National Pollutant Discharge Elimination System Permit General Permit
Number 2. The inspections evaluated contractor compliance with BMPs as described on the site-specific
Storm Water Pollution Prevention Plan (SWPPP). EH&S and FP&M staff coordinated mitigation efforts
with site contractors when deficiencies were noted. The Revised Universal Soil-Loss Equation shows that
6 tons of soil was retained through proper site preparation and BMPs on ISU permitted construction sites.

Outfall Inspections by ISU Staff

MS4 Permit Section F.4 Inspection and Maintenance Program requires inspection of the entire storm
water system every five years. FP&M tracks inspection dates, methods, observations, and corrective
actions. ISU has approximately 2,000 service structures consisting of junctions and intakes. Structures are
identified on campus utility maps with updated locations of 1,340 structures utilizing global positioning
survey (GPS). During 2017, FP&M inspected 519 MS4 structures. ISU continues to inspect and GPS
structures at an average rate of 400 per year.
EH&S conducted annual dry flow inspections of MS4 campus storm water outfalls during November and
December 2017. EH&S staff visually inspected storm water outfalls to public waterways and dry land with
no illicit discharges detected during the inspections. A review of the annual outfall inspection process was
conducted; no changes were made to the inspection program.

Notices of Discontinuation

Four construction projects reached final stabilization as defined in General Permit. (Refer to Active and
Discontinued Sites, Table 1).

IDNR Inspections

ISU received no Notice of Violations (NOV’s) associated with NPDES General Permit No. 2 construction
activities for 2017. On June 20, 2017, Joe Griffin, Iowa Department of Natural Resources, conducted a
compliance assistance visit of Iowa State University’s MS4 program. He inspected three of the six
measures specified in ISU’s permit: A) Illicit discharge detection and elimination; B) Construction site
storm water runoff control; and C) Post-construction storm water management; All three meet permit
requirements. The report recommends two areas where the university program would benefit from
improvement: 1) Implement a formal procedure to evaluate topsoil depth after stabilization; and 2)
Evaluate new and more effective methods of silt management for construction site perimeter control and
storm water intake protection.

Storm Water Education Program

EH&S staff trained 192 employees during calendar year 2017. Training topics included storm water
regulatory compliance, construction site BMPs, storm water hotline, NPDES General Permit No 2, and
SWPPP compliance and review.
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Attachment A
NPDES-Permitted Construction Sites on ISU Campus
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Key:
1.
2.
3.
4.
5.
6.
7.

Advanced Teaching Research Bldg.
Bessey Hall Improvements and Addition
Jack Trice Stadium Green Space
Reiman Gardens SW Corner Improvements
Student Innovation Center
Spangler Geotechnical Lab Demolition
Utilities Chilled Water Expansion
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IA-28103-27854
IA-28244-27992
IA-28751-28483
IA-30651-30379
IA-30469-30198
IA-30014-29746
IA-30469-30198

Attachment B
Campus Storm Water Management Projects
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