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EXECUTIVE SUMMARY

The Best Management Practices Maintenance Rapid Assessment Methodology (BMP RAM) is a simple
and repeatable field observation and data management tool that can assist Lake Tahoe natural resource
managers in determining the relative condition of urban stormwater Treatment BMPs. The primary
purpose of the BMP RAM is to inform the user of the relative urgency of water quality maintenance for
Treatment BMPs. The BMP RAM evaluations, therefore, do not specifically address or consider the
quality of the design of a particular Treatment BMP relative to other Treatment BMPs. Rather the BMP
RAM provides a practical, consistent and reliable tool to track the condition of a particular Treatment
BMP, relative to its observed condition at time of installation or immediately following complete
maintenance.

Key Concepts

The BMP RAM is based on a progression of four concepts that represent the best scientific
understanding of current stormwater treatment infrastructure in the Lake Tahoe Basin (Figure ES.1).

Figure ES.1 Key concepts upon which the BMP RAM is based.

Fine sediment particles have been identified as the priority pollutants of concern in the Lake Tahoe
Basin, though a variety of sediment and nutrient species are known to impair Lake Tahoe water clarity.
These pollutant species are targeted by 4 distinct treatment processes to improve water quality of
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stormwater runoff: infiltration, particle settling, media filtration and nutrient cycling. The combination
of treatment processes relied upon to reduce pollutant loads and other characteristics are used to
define 12 unique Treatment BMP Types. Each Treatment BMP Type has one or more rapid field
observations that can be conducted to evaluate the functional condition of the respective treatment
processes. The results of the field observation are integrated and expressed as a BMP RAM Score from 0
(worst) to 5 (best) that represents the relative condition of each specific Treatment BMP. BMP RAM
Scores can be used to track the condition of Treatment BMPs throughout Lake Tahoe over time due to
the consistent management of all data in the BMP RAM Database (database) version 1. The results
across different Treatment BMPs will inform future improvements in design and maintenance strategies
of specific Treatment BMP types.

BMP RAM Implementation

The BMP RAM consists of a series of six STEPs that have been designed for ease and practicality from
the user’s perspective (Table ES.1). BMP RAM STEPs 1 and 2 are the identification, mapping and
inventorying of Treatment BMPs within the urban catchment of interest. BMP RAM STEPs 1 and 2 are
completed one time prior to making observations at the Treatment BMPs. The final product of BMP
RAM STEPs 1 and 2 is a comprehensive mapped inventory of all Treatment BMPs within the area of
interest. BMP RAM STEP 3 establishes critical values that are necessary for future relative condition
assessment. This step is done at first for each Treatment BMP and then is updated only when deemed
necessary by the user. BMP RAM STEPs 4-6 define the sequence of data collection and analysis STEPs
required to assess the operational condition of Treatment BMPs with respect to water quality impacts.
BMP RAM STEPs 4-6 are repeated as often as condition scores are needed.

Table ES.1 Summary of BMP Maintenance BMP RAM STEPs
implemented by the user.
BMP RAM STEP # BMP RAM STEP Name

1 Define URBAN CATCHMENT of interest
2 Create INVENTORY
3 Set BENCHMARK and THRESHOLD Values
4 Conduct FIELD OBSERVATIONS
5 Obtain BMP RAM SCORE
6 Analyze Results

BMP RAM STEP 1 — Define URBAN CATCHMENT of Interest

The spatial area of interest is ideally an urban planning catchment (UPC) that is consistently defined by
the local jurisdiction for other Lake Tahoe stormwater management efforts, such as the Pollutant Load
Reduction Strategy, the Pollutant Load Reduction Model (PLRM), the TMDL Tracking Tool, the Lake
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Clarity Crediting Program, and others. However, the area of interest to complete the BMP RAM can
include an entire jurisdiction, an EIP project area, or any other urban area as defined by the user.

BMP RAM STEP 2 — Create INVENTORY

The user creates an inventory of the Treatment BMPs within the urban planning catchment (UPC)
defined in STEP 1. The user will utilize as-built drawings and design reports to map, determine
Treatment BMP Type and characterize each Treatment BMP. Each Treatment BMP Type has a set of
required characteristic information (i.e., footprint, number of inlets, water quality treatment volume,
etc) that must be determined and entered into the database. Each Treatment BMP is given a unique ID
code. The product of BMP RAM STEP 2 is a comprehensive map with key characteristics of all relevant
Treatment BMPs within the urban planning catchment.

BMP RAM STEP 3 — Set BENCHMARK and THRESHOLD Values

In RAM STEP 3, the user establishes benchmark and threshold values for each Treatment BMP’s
associated field observations. Benchmark and threshold values define a linear spectrum of Treatment
BMP condition, ranging from the best achievable to the condition when maintenance is required for
water quality benefit.

In most instances, the benchmark values for each specific Treatment BMP are observed by the user
when the specific Treatment BMP is at its achievable, highest, best relative condition such as shortly
following construction or immediately following complete maintenance actions. Benchmark values are
not design concepts or modeled values. A Treatment BMP at benchmark condition will have a RAM
Score of 5, representing the best achievable condition for that Treatment BMP.

Threshold values for each field observation define the condition in which the Treatment BMP is no
longer providing the intended minimum water quality benefit. When the threshold is reached the BMP
RAM Score will be less than or equal to 2 and maintenance is required to restore the function of the
respective treatment processes. Thresholds are either set by the user or default values in the database.

BMP RAM STEP 4 — Conduct FIELD OBSERVATIONS

For each Treatment BMP type, the user performs a set of simple field observations according to the
appropriate field observation protocols. The observations are proxies, either independently or in
combination, for the current condition of the Treatment BMP to perform its treatment process. The
results of the individual observations are integrated by the database and compared to the benchmark
and threshold conditions to determine the current condition at the time of observations. The user also
confirms that each of the inlets and outlets of a Treatment BMP appear to convey stormwater runoff
to/from the BMP as intended. All observations are recorded on field datasheets and later transferred
into the database.
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BMP RAM STEP 5 — Obtain BMP RAM SCORE

The database calculates a BMP RAM Score using field observation results, benchmark values and
threshold values. For each of the relevant processes operating in any given Treatment BMP Type,
observations and are integrated within the database to calculate BMP RAM Score from 0-5 for each
Treatment BMP evaluated. Table ES.2 summarizes the condition and relative urgency of maintenance
for the range of BMP RAM Scores.

Table ES.2 BMP RAM Scores relative to Treatment BMP condition and relative maintenance urgency.
BMP RAM . Maintenance L.
Condition Description
Score Urgency
Little to no downgradient water quality benefit and downgradient
0-1.0 Failure water quality may be adversely affected due to failure of
Treatment BMP function. Maintenance required immediately.
>1.0- Below Required Treatment BMP load reduction potential is below acceptable
<2.0 acceptable condition. Maintenance is required prior to next runoff event.
Threshold condition set by user that corresponds to condition
2.0 Threshold . . .
where maintenance is required.
2.0 Acceptable downgradient water quality benefit, but Treatment
< 3' 0 Moderate BMP condition is closer to threshold than benchmark.
) Acceptable Maintenance should be performed if time and resources permit.
> 3.0- L Acceptable downgradient water quality benefits. No immediate
ow
<5.0 maintenance needed.
Maximum achievable downgradient water quality benefit for the
5.0 Benchmark None . . .
specific Treatment BMP. No maintenance actions needed.

BMP RAM STEP 6 — Data Analysis

The BMP RAM consistency of data generation and data management will significantly increase the
future spatial and temporal Treatment BMP datasets throughout the Lake Tahoe Basin. The individual
Treatment BMP Scores, color coded catchment maps and database information can be used to identify
areas of high maintenance needs, develop appropriate maintenance schedules, and assist jurisdictions
to more easily meet stormwater permit requirements. The data analysis is best communicated through
the mapping of BMP RAM results. Time series of catchment BMP RAM Scores, displayed in a
standardized color gradation progressing from red to green to visually indicate low to high Treatment
BMP condition simply communicates a large amount of spatial BMP RAM results. Scientists and
empirical modelers can begin to integrate Treatment BMP conditions with high resolution water quality
performance evaluations to improve our quantitative understanding of condition and water quality
treatment capabilities. The integration of Treatment BMP condition with high resolution water quality
evaluations can inform future Treatment BMP design improvements to maximize load reductions for the
Lake Tahoe pollutants of concern.
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Document Use and Audience

BMP RAM documentation consists of three main components that are primarily targeted to urban
jurisdictions’ stormwater managers and Operations & Maintenance (O&M) personnel. The BMP RAM
version 1 components are distributed as separate electronic files:

e BMP RAM Technical Document.pdf
e BMP RAM User Manual v1.pdf
e BMP RAM Database vl.accdb

The BMP RAM Technical Document provides the background and scientific underpinnings of the BMP
RAM and will be necessary for stormwater managers who need to understand how the tool works and
the rationale supporting tool development choices. It is possible to successfully collect data and work
with the database without reviewing the BMP RAM Technical Document, but the user would be less
familiar with the rationale behind certain terms, procedures and components of the tool. This document
is primarily targeted to the stormwater managers of urban jurisdictions and it should be reviewed first
by them.

The BMP RAM User Manual details the specific process and protocols necessary for field and office
personnel to create a Treatment BMP inventory, conduct field observations and interact with the
database. The manual is primarily targeted to O&M personnel who are expected to implement the BMP
RAM observations over time (STEPs 4-6). STEPs 1-3 will require collaboration between O&M personnel,
engineering departments and GIS specialists to complete the one-time stormwater asset inventory
(STEP 2) and set the benchmark/threshold values for each Treatment BMP (STEP 3). The O&M personnel
should always have a field-ready hard copy of the BMP RAM Users Manual when implementing the BMP
RAM observations in the field. Stormwater managers should also be familiar with the BMP RAM User
Manual, particularly the office-based procedures for mapping Treatment BMPs and managing the
database.

The BMP RAM Database manages all necessary data and information generated by the BMP RAM
implementation to calculate BMP RAM Scores over time. This file is intended to be managed by
personnel experienced with databases and does not need to be well understood by field crews. Each
jurisdiction will maintain its own BMP RAM database file.
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BMP RAM USER MANUAL

The BMP RAM User Manual guides the user through data generation, database population and data
retrieval procedures for each of the BMP RAM STEPs outlined in Table 1. The BMP RAM user gathers
data, enters the data into the BMP RAM Database (database), and then extracts results from the
database. The user should be familiar with the terminology and concepts outlined in the BMP RAM
Technical Document prior to implementing BMP RAM STEPs. The BMP RAM glossary is provided with
the BMP RAM Technical Document for easy reference of key terms.

Table 1. Summary of BMP RAM STEPs implemented by the user.
BMP RAM STEP # BMP RAM STEP Name
1 Define URBAN CATCHMENT of Interest
2 Create INVENTORY
3 Set BENCHMARK and THRESHOLD Values
4 Conduct FIELD OBSERVATIONS
5 Obtain BMP RAM SCORE
6 Analyze Results

A MS Access quick guide for the novice user is provided in Chapter 9 of the Technical Document. The
detailed field observation protocols are included in alphabetical order by observation in Section Il of the
User Manual. Blank field-ready datasheets for each Treatment BMP Type are provided in Section IIl.

Appendix A of the BMP RAM User Manual contains the final products of an example BMP RAM for a test
catchment in King Beach. The example database populated with test catchment COON and hypothetical
catchment 2NDNATURE data is available for download and can be followed as a tangible example for
the new BMP RAM user.

ftp://2ndnaturellc.com/2ndnature/BMP RAM/COON DATABASE.accdb
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SECTION |. BMP RAM STEPs

BMP RAM STEP 1 — Define URBAN CATCHMENT of Interest

The BMP RAM is being developed in concert with a number of other tools in the Lake Tahoe Basin to
improve the tracking, maintenance and accounting of jurisdictions’ stormwater assets. The
recommended area to apply the BMP RAM is by individual urban planning catchments (UPC) in order to
be consistent with the modeling and tracking of urban stormwater using the Pollutant Load Reduction
Model (PLRM) and the Lake Clarity Crediting Program (LCCP). UPCs are discrete urban areas in which all
surface water drains to a common point, or outfall. The area within each urban planning catchment
should be unique, such that one acre of land belongs to only one catchment. Consistency by the users
to define the area for BMP RAM with stormwater drainage patterns and other TMDL tools will simplify
data tracking and information analysis. If desired the user can define the BMP RAM area as an EIP
project, entire jurisdiction or neighborhood.

Database Entry

e Open database (BMPRAMDatabasevl.accbd).

e Click BMP RAM STEP 1 on Main Menu.

e Ensure catchment (UPC_ID) is in existing list. If not, add the following information to the last
row:
a. UPCID - short abbreviation of the urban catchment
b. Jurisdiction —jurisdiction in charge of primary maintenance in the UPC. Select from the

drop-down.

c. Description — a brief description of the catchment and its location

e Close table.

BMP RAM STEP 2 — Create INVENTORY

The objective of this STEP is to create a detailed inventory of existing Treatment BMPs within the urban
catchment of interest determined in BMP RAM STEP 1. Outputs of the BMP RAM STEP 2 INVENTORY will
include a GIS map (STEP 2 INVENTORY MAP) and the BMP RAM Database populated with required data
for each of the Treatment BMPs within the catchment (STEP 2 INVENTORY DATA).

The inventory development is iterative between data entry, mapping and field verification to ensure an
accurate inventory of the Treatment BMPs within area of interest. The inventory development contains
four to five sub-STEPs:

Step 2A. Identify and map each existing Treatment BMP within urban catchment of interest.

Step 2B. Database entry.

Step 2C. Perform field verification of inventory.

Step 2D. Update database.

Step 2E. Update inventory as necessary (if new Treatment BMPs built).
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STEP 2A. Identify and map each existing Treatment BMP within urban catchment of interest.

e Using any and all existing information, mapping, plans, etc., identify all existing Treatment BMPs
within urban planning catchment (UPC).

e For each Treatment BMP, identify Treatment BMP Type (see Table 6.1 in Technical Document for
definitions). The BMP Type should be determined by the prioritization of processes relied upon for
stormwater treatment. Previous naming conventions of Treatment BMP Types by the user may not
be consistent with the BMP RAM Types in all instances. The most important aspect of the inventory
assignment of BMP Type is consistency and accuracy with respect to the treatment processes relied
upon for water quality treatment, rather than keeping the term/name consistent with previous
conventions.

e Assign each Treatment BMP a unique ID code in the following format:

UPC Treatment BMP Type ##, where:
0 UPCis the ID of the respective Urban Planning Catchment and/or area of interest identified
in RAM STEP 1.
EX: COON
0 The abbreviations for each Treatment BMP Type are contained in Table 2.
O ##is a unique, sequential 2-digit number assigned to each Treatment BMP. Leading zeroes
should be included.
EX: Coon_DBO01 is a dry basin in the Coon Urban Planning Catchment
e Create GIS shapefiles for catchment per STEP 2 Inventory Protocol.
e Create inventory map for catchment per STEP 2 Inventory Protocol.
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STEP 2. Inventory Protocol
CREATE GIS SHAPEFILES

Treatment BMP Type(s): ALL

Objective: Create GIS shapefiles of all Treatment BMPs within area of interest.

Personnel Required: One office worker with moderate GIS experience will require 10-15 hours to create

necessary shapefiles, dependent on level of expertise, current status and availability of GIS data,
Treatment BMP mapping, and size of area of interest.

Equipment Required:

Computer equipped with ArcGIS 9
Shapefile delineating the area (catchment) of interest as determined in BMP RAM STEP 1
Any existing Treatment BMP data (e.g., spreadsheets, GIS files, etc) and other potentially useful
documentation, which may include:
0 As-built drawings, storm water management plans, Water Quality Project Inventory,
outfall inventories, annual maintenance reports

A. Create shapefiles of Treatment BMPs within area of interest.

(0]

(0]

Suggested naming convention is UPC_tBMPPoints, UPC_tBMPLines, UPC tBMPPolygons, where
UPC refers to the Urban Planning Catchment identified in RAM STEP 1.
Shapefiles must have an associated datum.
e Suggested datum is NAD_1983_UTM_Zone_10N.
Table 11A.1 lists the shapefile type relevant to each Treatment BMP Type.
Table 11A.1 lists the relevant fields to be added to the attribute table for each Treatment BMP
Type. Definitions for fields are as follows.
a. Type —associated Treatment BMP Type abbreviation, see Table 11A.1.
b. IDCode — unique code assigned to each Treatment BMP, following protocols described in
BMP RAM STEP 2A.
c. Xcentroid/Ycentroid -center X and Y coordinates of points and polygons. Use GIS to
calculate (Calculate Geometry).
d. Xmin/Ymin/Xmax/Ymax —X and Y coordinates of polylines’ start (min) and end (max). Use
GIS to calculate (Calculate Geometry).
Create text file (Shapefile.txt) for each of the 3 shapefiles with the following:
a. Shapefile Name
Name of Person who created shapefile
Organization Affiliation
Contact Email Address
Contact Phone Number
Date Shapefile Created
Date Shapefile Modified

@m0 o0 T
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(0]

Table 2. Required spatial information by Treatment BMP Type.

Treatment BMP A.bb.re- Shapefile Attribute Table Fields
Type viation Type
Dry Basin DB Polygon | Type; ID Code; Xcentroid; Ycentroid
Wet Basin WB Polygon | Type; ID Code; Xcentroid; Ycentroid
Infiltration Basin IB Polygon | Type; ID Code; Xcentroid; Ycentroid
Treatment Vault TV Polygon | Type; ID Code; Xcentroid; Ycentroid
Cartridge Filter CF Polygon | Type; ID Code; Xcentroid; Ycentroid
Bed Filter BF Line Type; ID Code; Xmin; Ymin; Xmax; Ymax
Settling Basin SB Polygon | Type; ID Code; Xcentroid; Ycentroid
Biofilter BIO Line Type; ID Code; Xmin; Ymin; Xmax; Ymax
Infiltration Feature IF Line Type; ID Code; Xmin; Ymin; Xmax; Ymax
Porous Pavement PP Polygon | Type; ID Code; Xcentroid; Ycentroid
Sediment Trap ST Point Type; ID Code; Xcentroid; Ycentroid
Drop Inlet DI Point Type; ID Code; Xcentroid; Ycentroid

Export attribute table to a text file to be used during BMP RAM STEP 2B data entry to the

database.

Final: September 2009
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STEP 2. Inventory Protocol
CREATE INVENTORY MAP

Treatment BMP Type(s): ALL

Objective: Create inventory maps of Treatment BMPs within area of interest.

Personnel Required: One office worker with moderate GIS experience will require 2-5 hours to create
maps, dependent on level of expertise, number of Treatment BMPs, and size of area of interest.

Equipment Required:
e Computer equipped with ArcGIS 9
e Shapefile delineating the area (urban catchment) of interest
e Treatment BMP shapefiles created during GIS Inventory

A. Create area of interest overview map (see Coon Catchment overview map Appendix A).
0 Map includes:
= Tahoe Basin Inset with area of interest
=  North Arrow
= Scale appropriate to show entire catchment
= legend
0 Llayersincludes:
= Urban Planning Catchment (UPC) shapefile
=  Background geo-referenced, high resolution aerial or DEM
= Labeled primary roads
= Unlabeled Treatment BMPs

B. Create detailed Treatment BMP location map(s) (see Coon Catchment Treatment BMP location
map Appendix A).
e Map(s) include:
a. Catchment Inset with area(s) of interest
b. North Arrow
c. Scale appropriate to accurately verify BMP locations (suggested at 1:3600 or less)
d. Legend.
e layersinclude:
a. Urban Planning Catchment (UPC) shapefile
Labeled primary roads
Labeled secondary roads
Parcels labeled with street numbers
Treatment BMPs labeled by BMP_ID
Likely stormwater drainage paths (optional)

o ao0 T
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STEP 2B. Database entry.
Open database (BMPRAMDatabasev1.accbhd).

Click BMP RAM STEP 2 on the Main Menu.

Select UPC from dropdown menu.

Click Enter New Inventory Data on BMP RAM STEP 2 menu.
The user form provides all of the possible fields for all Treatment BMP Types. The user must refer to

Table 3 to determine the required database fields to be populated by Treatment BMP Type. Note

that the user will NOT populate all fields within table, only those specific to Treatment BMP Type.

a. The following describes the column headings for Table 3:

i
ii.
iii.
iv.

V.
Vi.

Treatment BMP Type (abbreviation code to create BMP ID, see STEP 2A)
BMP RAM STEP 2 Data Field — the database fields to populate within STEP 2
Database Field Description — definition of the data field
Data Source — how data is generated
1. User—user inputs value into database based on available documentation
and best professional judgment. User inputs data directly into database.
2. GIS—datais calculated in GIS in STEP 2A. User exports data from GIS and
then inputs data into database. See STEP 2 Protocols for step by step
instructions.
3. DB —user populates field by selecting from drop down list (e.g., UPCID in
STEP 1).
Database Field Type — data type stored in database to minimize data entry errors
Units — units and/or format of data field entry, where applicable

Black text in Table 3 indicate that the field entry by user is optional.

User must identify each discrete inlet and outlet for each Treatment BMP as appropriate. Not all

Treatment BMPs have discrete inlets or outlets, such as porous pavement or a drip line infiltration

feature.

a. Assign each conveyance feature a unique ID (Conveyance Feature ID). ID assignment should
follow the BMP ID_TYPE_#.

EX: Coon_DBO01_IN_1 is the first inlet to a dry basin in the Coon Urban Planning Catchment.

COON_DBO1_OUT 2 is the second outlet to a dry basin in the Coon Urban Planning Catchment.

b. Enter this ID under Conveyance on the STEP 2 data entry form.

Complete STEP 2B and populate database and relevant information for each Treatment BMP
identified within the catchment (UPC) (STEP 2A) paying close attention to Table 3.
Close form. Next step is to print.
Print populated STEP 2 INVENTORY DATA.
a. Select UPC from drop down list.
b. Click Print STEP 2 INVENTORY DATA.
c. Print report. Close print preview.
d. Click Return to Main Menu.
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Table 3. Database fields by Treatment BMP Type for BMP RAM STEP 2. Required Data Fields are in Green. Data
Fields in Black are optional.
BMP RAM STEP 2 . L. Data Database Field .
Type ) Database Field Description Units
Data Field Source Type
BMP ID Unique ID assigned to each Treatment BMP User Text
UPCID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
B
MP Type of the Technical Document b8 Text
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
BMP ID Unique ID of treatm.ent BMP used as User Text
pretreatment for this BMP
Center X . UTM Zone
- Coordinate X coordinate of center of polygon GIS Number 10N
=) Center Y . UTM Zone
E Coordinate Y coordinate of center of polygon GIS Number 10N
a Design Depth Total constructed depth of BMP User Number Cu-ft
o Footprint surf; f Treatment BMP
(=) Footprint 00 prl.n ‘sur a?ce ?rea ot freatmen User Number Sqg-ft
where infiltration is expected to occur
C - -
onveyance Uplq.ue ID assigned to each conveyance feature User Text
Feature ID within a treatment BMP
Type Conveyance feature type —inlet or outlet DB Text
™™ Z
X Coordinate X coordinate of inlet/outlet GIS Number v IONone
. . . UTM Z
Y Coordinate Y coordinate of inlet/outlet GIS Number 10None
Description Descr{pt|on of conyeyance feature location, if User Text
coordinates unavailable
BMP ID Unique ID assigned to each Treatment BMP User Text
UPC ID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
BMP T . DB Text
ype of the Technical Document ex
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
Pretreatment BMP | Unique ID of treatment BMP used as
. User Text
ID pretreatment for this BMP
Center X . UTM Zone
Coordinate X coordinate of center of polygon GIS Number 10N
Center Y UTM Zone
= Y i f f pol | N
n;, Coordinate coordinate of center of polygon GIS umber 10N
= Water Quality Water storage volume of Treatment BMP at User Number Cu-ft
o Volume capacity
o -
© Footprint Footprlint.surfa.\ce z.;\rea of Treatment BMP User Number Sq-ft
= where infiltration is expected to occur
C i ID assi h f
onveyance Uruq.ue assigned to each conveyance feature User Text
Feature ID within a treatment BMP
Type Conveyance feature type — inlet or outlet DB Text
X Coordinate X coordinate of point GIS Number UTl\llloilone
. . . UTM Z
Y Coordinate Y coordinate of point GIS Number 10None
Description of conveyance feature location, if
Description coordinates unavailable User Text
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Table 3. Database fields by Treatment BMP Type for BMP RAM STEP 2. Required Data Fields are in Green. Data
Fields in Black are optional.
BMP RAM STEP 2 . L. Data Database Field .
Type ) Database Field Description Units
Data Field Source Type
BMP ID Unique ID assigned to each Treatment BMP User Text
UPCID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
B
MP Type of the Technical Document b8 Text
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
Pretreatment BMP | Unique ID of treatment BMP used as
—_ . User Text
) ID pretreatment for this BMP
c Center X UTM Zone
B X dinate of center of pol GIS Numb
§ Coordinate coordinate of center of polygon umber 10N
c Center Y . UTM Z
.% CEZrZirnate Y coordinate of center of polygon GIS Number 10None
£ onveyance Uruq.ue ID assigned to each conveyance feature User Text
S Feature ID within a treatment BMP
Type Conveyance feature type — inlet or outlet DB Text
. . . UTM Z
X Coordinate X coordinate of point GIS Number 10None
. . . UTM Zone
Y Coordinate Y coordinate of point GIS Number 10N
Description Descr{ptlon of conyeyance feature location, if User Text
coordinates unavailable
BMP ID Unique ID assigned to each Treatment BMP User Text
UPCID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
BMP Type of the Technical Document DB Text
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
Pretreatment BMP | Unique ID of treatment BMP used as
. User Text
ID pretreatment for this BMP
Center X . UTM Zone
Coordinate X coordinate of center of polygon GIS Number 10N
~ Center Y UTM Zone
S .
g Coordinate Y coordinate of center of polygon GIS Number 10N
-
S Wat lit
3 ater Quality WatEIj storage volume of Treatment BMP at User Number Cu-ft
> Volume capacity
€ Footpri f fT BMP
g Footprint ootprl_nt.sur a?ce 'f\rea of Treatment User Number Sq-ft
E where infiltration is expected to occur
§ Manufacturer Manufacturer of proprietary Treatment BMP User Text
(= o
Name and Model Product name and model of proprietary User Text
Treatment BMP
C - -
onveyance Uruq.ue ID assigned to each conveyance feature User Text
Feature ID within a treatment BMP
Type Conveyance feature type — inlet or outlet DB Text
. . . UTM Z
X Coordinate X coordinate of point GIS Number loNone
. . . UTM Z
Y Coordinate Y coordinate of point GIS Number 10None
Brsaiaiio Descrl.ptlon of conyeyance feature location, if User Text
coordinates unavailable
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Table 3. Database fields by Treatment BMP Type for BMP RAM STEP 2. Required Data Fields are in Green. Data
Fields in Black are optional.
BMP RAM STEP 2 . L. Data Database Field .
Type ) Database Field Description Units
Data Field Source Type
BMP ID Unique ID assigned to each Treatment BMP User Text
UPCID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
B
MP Type of the Technical Document b8 Text
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
Pretreatment BMP | Unique ID of treatment BMP used as
. User Text
ID pretreatment for this BMP
Center X . UTM Zone
Coordinate X coordinate of center of polygon GIS Number 10N
™ Center Y . UTM Zone
v._:_ Coordinate Y coordinate of center of polygon GIS Number 10N
_a;g Manufacturer Manufacturer of proprietary Treatment BMP User Text
: Name and Model Product name and model of proprietary BMP User Text
;'én Media Type Type of media filter used in Treatment BMP User Number
‘g # of Filters Number of filters installed in Treatment BMP User Number
S - — —
Filter Thickness Thickness of media filter layer within User Number Feet
Treatment BMP
Conveyance Unique ID assigned to each conveyance feature
s User Text
Feature ID within a treatment BMP
Type Conveyance feature type — inlet or outlet DB Text
X Coordinate X coordinate of point GIS Number UTI\I/IOT\lone
™™ Z
Y Coordinate Y coordinate of point GIS Number v IONone
Description Descrl.ptlon of conyeyance feature location, if User Text
coordinates unavailable
BMP ID Unique ID assigned to each Treatment BMP User Text
UPCID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
BMP Type of the Technical Document DB Text
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
Center X . UTM Zone
Coordinate X coordinate of center of polygon GIS Number 10N
Center Y . UTM Zone
2 Coordinate Y coordinate of center of polygon GIS Number 10N
% Water Quality Water storage volume of Treatment BMP at User Number Cuft
S Volume capacity
.ED Footprint Footpr|.nt.surfa?ce érea of Treatment BMP User Number Sq-ft
S where infiltration is expected to occur
3 Conveyance Unique ID assigned to each conveyance feature
s User Text
Feature ID within a treatment BMP
Type Conveyance feature type —inlet or outlet DB Text
X Coordinate X coordinate of point GIS Number UTl\llloilone
T™ Z
Y Coordinate Y coordinate of point GIS Number v 10None
Description Descr{ptlon of conyeyance feature location, if User Text
coordinates unavailable
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Table 3. Database fields by Treatment BMP Type for BMP RAM STEP 2. Required Data Fields are in Green. Data
Fields in Black are optional.
BMP RAM STEP 2 . L. Data Database Field .
Type ) Database Field Description Units
Data Field Source Type
BMP ID Unique ID assigned to each Treatment BMP User Text
UPCID Urban Planning Catchment (RAM STEP 1) DB Text
BMP Type Treatment BMP Type as defined in Chapter 6 DB Text
of the Technical Document
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
Pretreatment BMP | Unique ID of treatment BMP used as
. User Text
ID pretreatment for this BMP
Max X Coordinate Maximum X coordinate of line segment GIS Number UTl\l/Ioilone
Max Y Coordinate Maximum Y coordinate of line segment GIS Number UTI\l/IOilone
— . . L . . T™ Z
o Min X Coordinate Minimum X coordinate of line segment GIS Number v 10None
:;E Min Y Coordinate Minimum Y coordinate of line segment GIS Number UTI\I/IOT\lone
[V 8y
E Media type Type of media filter used in Treatment BMP User Number
. Number of filters installed with Treatment
# of Filters User Number
BMP
Filter Thickness Thickness of media filter layer within User Number Feet
Treatment BMP
C - -
onveyance Urnq.ue ID assigned to each conveyance feature User Text
Feature ID within a treatment BMP
Type Conveyance feature type —inlet or outlet DB Text
X Coordinate X coordinate of point GIS Number UTl\l/IOilone
. . . UTM Z
Y Coordinate Y coordinate of point GIS Number loNone
D ipti f f | ion, if
Description escr{ptlon o} conyeyance eature location, i User Text
coordinates unavailable
BMP ID Unique ID assigned to each Treatment BMP User Text
UPC ID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
BMP T
ype of the Technical Document DB Text
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
Max X Coordinate Maximum X coordinate of line segment GIS Number UTl\l/IOilone
§ Max Y Coordinate Maximum Y coordinate of line segment GIS Number UTl\llloilone
)
R T™ Z
2 Min X Coordinate Minimum X coordinate of line segment GIS Number v 10None
=
9]
= Min Y Coordinate Minimum Y coordinate of line segment GIS Number UTl\l/IOilone
C - -
onveyance Urnq.ue ID assigned to each conveyance feature User Text
Feature ID within a treatment BMP
Type Conveyance feature type —inlet or outlet DB Text
X Coordinate X coordinate of point GIS Number UTM 10N
Y Coordinate Y coordinate of point GIS Number UTM 10N
D ipti f f | ion, if
T escr{ptlon o} conyeyance eature location, i User Text
coordinates unavailable
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Table 3. Database fields by Treatment BMP Type for BMP RAM STEP 2. Required Data Fields are in Green. Data
Fields in Black are optional.
BMP RAM STEP 2 . L. Data Database Field .
Type ) Database Field Description Units
Data Field Source Type
BMP ID Unique ID assigned to each Treatment BMP User Text
UPCID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
B
MP Type of the Technical Document b8 Text
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
Max X Coordinate | Maximum X coordinate of line segment GIS Number UTI\l/IOilone
£ Max Y Coordinate Maximum Y coordinate of line segment GIS Number UTl\l/IOilone
Q
2 . . L . . UTM Z
® Min X Coordinate Minimum X coordinate of line segment GIS Number 10None
[T 8
H ™™ Z
2 Min Y Coordinate Minimum Y coordinate of line segment GIS Number v IONone
(L]
5 C - -
s onveyance Uplq.ue ID assigned to each conveyance feature User Text
£ Feature ID within a treatment BMP
Type Conveyance feature type —inlet or outlet DB Text
X Coordinate X coordinate of point GIS Number UTI\l/IOilone
. . . UTM Z
Y Coordinate Y coordinate of point GIS Number 10None
Descripti f f | ion, if
Description escr{ptlon o} conyeyance eature location, i User Text
coordinates unavailable
BMP ID Unique ID assigned to each Treatment BMP User Text
UPCID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
BMP T DB T
ype of the Technical Document ext
Project ID . . U Text
rojec Associated EIP Project ID/Name >er ex
Installation Date Date Treatment BMP installed User Date mm/dd/yy
T™ Z
X Coordinate X coordinate of center of polygon GIS Number v IONone
o
o . UTM Z
- Y Coordinate Y coordinate of center of polygon GIS Number loNone
@
5 Conveyance . -
2 Unique ID assigned to each conveyance feature User Text
® Feature ID L
~ within a treatment BMP
3
o
b4 T . DB Text
S ype Conveyance feature type — inlet or outlet ex
. . . UTM Zone
X Coordinate X coordinate of point GIS Number 10N
T™ Z
Y Coordinate Y coordinate of point GIS Number v IONone
Descripti f f | ion, if
B escr{ptlon o} conyeyance eature location, i User Text
coordinates unavailable
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Table 3. Database fields by Treatment BMP Type for BMP RAM STEP 2. Required Data Fields are in Green. Data
Fields in Black are optional.
BMP RAM STEP 2 . L. Data Database Field .
Type ) Database Field Description Units
Data Field Source Type
BMP ID Unique ID assigned to each Treatment BMP User Text
UPCID Urban Planning Catchment (RAM STEP 1) DB Text
Treatment BMP Type as defined in Chapter 6
BMPT . DB Text
ype of the Technical Document ex
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
Center X . . UTM Zone
Coordinate X coordinate of point GIS Number 10N
e CenterY UTM Zone
[y . .
= Coordinate Y coordinate of point GIS Number 10N
(4]
= Water Quality Watert storage volume of Treatment BMP at User Number Cu-ft
S Volume capacity
;g Diameter Diameter of Sediment Trap User Number Sqg-ft
3 Conveyance Unique ID assigned to each conveyance feature
s User Text
Feature ID within a treatment BMP
Type Conveyance feature type —inlet or outlet DB Text
™™ Z
X Coordinate X coordinate of point GIS Number v 10None
UTM Z
Y Coordinate Y coordinate of point GIS Number 10None
Description Descr{ptlon of conyeyance feature location, if User Text
coordinates unavailable
BMP ID Unique ID assigned to each Treatment BMP User Text
UPC ID Urban Planning Catchment (RAM STEP 1) DB Text
BMP Type Treatment BMP Type as defined in Chapter 6 DB Text
of the Technical Document
Project ID Associated EIP Project ID/Name User Text
Installation Date Date Treatment BMP installed User Date mm/dd/yy
= X Coordinate X coordinate of point GIS Number UTM Zone
= 10N
[} g g
< Y Coordinate Y coordinate of point GIS Number UTM Zone
2 10N
a Conveyance Unique ID assigned to each conveyance feature User Text
Feature ID within a treatment BMP
Type Conveyance feature type — inlet or outlet DB Text
X Coordinate X coordinate of point GIS Number UTM Zone
10N
Y Coordinate Y coordinate of point GIS Number UTM Zone
10N
Bosastian Descn.ptlon of conyeyance feature location, if User Text
coordinates unavailable
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STEP 2C. Perform field verification of inventory.
e User must take copies the following into the field:

(o]
o
o
(0]
o

A copy of STEP 2C. Perform field verification of inventory protocols
Draft STEP 2 INVENTORY MAP (STEP 2A)

Other helpful maps to ensure accurate location identification in the field
Printed copy of STEP 2 INVENTORY DATA (STEP 2B) from the database.
Field notebook

e Systematically canvas urban catchment of interest by car or on foot as appropriate to locate to

inspect each Treatment BMP. The user must verify that:

1.

Each Treatment BMP is in the proper location as mapped. If correct, check box on STEP 2
INVENTORY DATA. If not, note true location and/or lack of Treatment BMP in field
notebook.

Each Treatment BMP has been properly identified as the correct type. If correct, check box
on STEP 2 INVENTORY DATA. If not, note in field notebook what the Treatment BMP Type is.
Verify all other data contained in populated STEP 2 INVENTORY DATA is correct. If not, note
in field notebook and obtain necessary information to correct.

Note: Utilize photos and record photo ID’s as appropriate.

e Systematically canvas urban catchment of interest by car or on foot as appropriate to locate any

Treatment BMPs not on map. Based on Treatment BMP Type, look for unidentified structures in

typical locations (along flow paths, in undeveloped public lands, etc.). Use map of likely stormwater

drainage maps as necessary to determine potential locations of Treatment BMPs. This may be an

iterative process as office and field personnel become more familiar with the area of interest and its

hydrologic routing. Do not inspect private property. If an unmapped Treatment BMP is found:

1.

2.
3.
4

o v

Add Treatment BMP location to map.

Identify Treatment BMP Type.

Provide BMP ID code.

Obtain all other data necessary to populate STEP 2 INVENTORY DATA for each new
Treatment BMP.

Utilize photos and record photo ID’s as appropriate.

Make notes in field notebook as necessary.

STEP 2D. Update database.

e Return to office, open database and click BMP RAM STEP 2.

e For Treatment BMPs entered into database in STEP 2B, the users must systematically review each
Treatment BMP record and perform the following actions in order to later calculate a BMP RAM
Score for each Treatment BMP.

a.

b.

Select the appropriate catchment from the drop down list and click Review Existing
Inventory Data.
Update the map and database fields from field verification as necessary.
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c. Locate the location and type verification data fields as described in Table 4 under Field
Verification. Check the verification boxes to indicate the Treatment BMP location and
Treatment BMP type have been verified in the field if appropriate.

Table 4. Database fields to be populated following field verification of inventory. Required Data Tables
are in Green. Fields in black are optional.

Treatment
BMP T Cdlia Database Field Description 2Cic] Da:iae?:se
ype Data Field P Source Type

. Treatment BMP location verified in the field?

Location? . User Yes/No
Check box if yes.

Treatment BMP type verified in the field?

Check box if yes.

Notes Notes from field verification of inventory User Text

All

Type? User Yes/No

e For newly identified Treatment BMPs, repeat STEP 2A and 2B above to add Treatment BMPs to GIS
files and database.
a. Add revision dates to text file associated with each catchment GIS shapefile.
e Repeat STEP 2C above and field verify revised inventory is accurate. Repeat until accurate inventory
of all public Treatment BMPs within UPC is created.
e Print STEP 2 INVENTORY MAP and STEP 2 INVENTORY DATA for use in field for next BMP RAM STEPs.

STEP 2E. Update inventory as necessary.
e Update inventory and repeat STEPs 2A-2D if:
e New Treatment BMPs are constructed within area of interest, or
e Operational changes occur.
= Modification to Treatment BMP design specifications (changes to inlets, outlets, changes in
dimensions (e.g., culvert size)) that may affect treatment processes or baseline values.
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BMP RAM STEP 3 —-Set BENCHMARK and THRESHOLD Values

The benchmark and threshold are the bookend range of acceptable condition for each specific
Treatment BMP. The benchmark and threshold values are used to establish the scoring equations the
database employs to calculate the BMP RAM condition score (see Chapter 8 of the Technical Document
for details). The database integrates the required observation benchmark, threshold and field
observation values in a standardized manner to calculate BMP RAM Scores which define the relative
Treatment BMP condition. Data input requirements by the user for STEP 3 are specific to the Treatment
BMP Type.

The objective of this BMP RAM STEP is to populate the database with the necessary benchmark and
threshold values in order to properly calculate a BMP RAM condition score. These values must be
determined for each Treatment BMP inventoried in RAM STEP 2. The user data generation and database
input requirements vary by Treatment BMP Type. Outputs of the BMP RAM STEP 3 will include scoring
calculation equations specific to each Treatment BMP.

The five sub-STEPs are:
STEP 3A. Determine your Treatment BMP Type and consult Figures 1-10.
STEP 3B. Complete field observation protocols as required (STEPS 4A and 4B).

STEP 3C. Print benchmark reports from database.
STEP 3D. Enter benchmark values and set thresholds in database.
STEP 3E. What if completing STEP 3 on an existing Treatment BMP?

STEP 3A. Determine your Treatment BMP Type and consult Figures 1-10.
e Benchmark values and threshold criteria are specific to each Treatment BMP Type and observations.

o Select the specific Treatment BMP for which benchmark and threshold values will be determined.
e Locate the appropriate Figure (Figures 1-10).
Note: BMP RAM STEP 3 is not performed for Cartridge Filters and Drop Inlets.
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FIGURE 1-10 orientation
Figures 1-10 each contain two components. Each figure is for one specific Treatment BMP Type.

The upper schematic illustrates the context for user actions and data input requirements to complete
RAM STEP 3. User actions necessary to obtain benchmark values are green nodes. Threshold value fields
to be determined by user are blue nodes. The other nodes are for context or to document the appropriate
observation protocol (Section Il of User Manual).

The lower table provides the required database fields to be populated by the user for the Treatment BMP
Type. The following describes the column headings of the lower table.
0 Treatment BMP Type
O BMP RAM STEP 3 Data Field — the data field to be populated within STEP 3 database menu.
NOTE: User does not populate all fields within each form, only those specific to Treatment
BMP Type as noted in Figures 1-10.
0 Database Field Description — definition of the data field
0 Data Source — how data is generated
i STEP 3 Report — is a benchmark value that must be obtained by user completing the
appropriate STEP 4 field observation protocol from Section Il. The user must then
input data into database and then generate a STEP 3 Benchmark (BM) Report.
ji. User — user inputs value into database based on best professional judgment and
considerations outlined in Table 5. User inputs data directly into database.
jii. DB — the user populates field by selecting from drop down list.
0 Database Field Type — data type stored in database to minimize data entry errors
Units — units and/or format of data field entry, where applicable
0 Default Value — value automatically populated by database, can be overridden by user. See
Table 5 for default value justification.

o
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. . . . STEP 3
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Report
= STEP 3
8 | Benchmark Date Date benchmark and thresholds set by user Report Date mm/dd/yy
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©
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3 i . . Step 3
> Description Description of measurement location Text
b Report
g Step 3
% Benchmark Date Date benchmark and thresholds set by user Report Date mm/dd/yy
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STEP 3B. Complete field observation protocols as required.

Based on the information contained in the appropriate Figure 1-10, determine if any field observations
are required to obtain the benchmark value. A green node in the upper schematic indicates field
benchmark value observations are necessary.

a. The user will perform STEP 4A. Conduct appropriate field observations according to
Observation Protocols (Section Il).

b. If the user has performed Material Accumulation, Sediment Trap Capacity or Treatment
Vault Capacity observation protocols (STEP 4A), the user must set up the measurement
location in the database.

e Open database (BMP RAM Database vil.accdb).

i.  Click BMP RAM STEP 3.

ii. Select appropriate UPC from drop down list and click “Set up Depth Measurement
Locations”.

iii. Populate data entry form using field datasheets and field notebooks.
1. Select BMP ID from drop down list.
2. Enter user-designated measurement location ID (Depth ID).
3. Select Type from drop down list.
4. Describe location as necessary (Description).
iv. Close form.

c. The user will perform STEP 4B. Populate database with observation data obtained. STEP 4B
guidance includes how to denote if observations are to be stored as benchmark values in
the database.

i Ideally the benchmark values that require field observations are determined at the
time the Treatment BMP is installed (or at some appropriate period following
installation, in the case of vegetation development). However, in some instances,
BMP RAM may be initiated on a specific Treatment BMP that has been in place for
many years and maintenance has not recently been conducted. If the benchmark
condition cannot be obtained from the time of installation, the benchmark value will
be equated to existing conditions or can be estimated by user. In these instances,
professional judgment should be employed to evaluate if existing conditions are
degraded to the degree that maintenance should be recommended.

ii. Benchmark values must be redefined following maintenance actions. The user
should repeat BMP RAM STEPs 4A and 4B.

STEP 3C. Print benchmark reports from database.
e Open database. Click BMP RAM STEP 3.
e Select appropriate UPC from drop down list and click Print STEP 3 BENCHMARK REPORT.

e Print report. Close print preview.
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STEP 3D. Enter benchmark values and set thresholds in database.

Navigate to the BMP RAM STEP 3 menu. (From Main Menu open database. Click BMP RAM STEP
3.)
Select appropriate UPC from drop down list and click Enter new STEP 3 data.

Refer to lower table of Figures 1-10 and populate the benchmark fields with the field
observation results contained in the STEP 3 report printed in STEP 3C. Note user does not
populate all fields within each form, only those specific to Treatment BMP Type as noted in
Figures 1-10.

Note: User must enter the Benchmark Date as the same date as the benchmark observations entered in
STEP 4 (Observation Date) to correctly relate the benchmark and threshold values.

For each threshold field to be populated by the user, the database contains default values as
guidance. The user must evaluate all considerations of the specific Treatment BMP to set the
most appropriate threshold value. Table 5 provides considerations by Treatment BMP type as
well as a rationale for the default values to assist the user with determining the final threshold
value. See Chapter 8 of the Technical Document for the functional definitions of threshold
criteria and threshold values.

User must complete STEP 3D for each Treatment BMP within the catchment, with the exception
of cartridge filters and drop inlets.

STEP 3F. Print Benchmark Report to view threshold values.
Threshold values are the actual values based on field observations and threshold values set by the user
in STEP 3D.

STEP 3G. What if completing STEP 3 on an existing Treatment BMP?
By definition, the benchmark value is the highest, best achievable value for each respective observation

for a specific Treatment BMP. The best time to obtain observed benchmark values from an existing

Treatment BMP is following adequate and complete maintenance actions to restore the condition of the

Treatment BMP to highest achievable condition. The user may refer to benchmark and threshold values

for observations from other Treatment BMPs of the same type to assist with determining the achievable

range of values.
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Database threshold details and user considerations when setting threshold values.

The threshold is the lowest acceptable value, below which the user has determined the condition of a
specific Treatment BMP should not decline. The benchmark and threshold values are not universally
determined by the Treatment BMP Type, but are specific to each Treatment BMP. Chapter 8 of the BMP
RAM Technical Document summarizes how the user inputs and database calculations are integrated to
determine the BMP RAM Score. In some instances, the threshold values are determined relative to the
benchmark values, in other instances threshold values are fixed and do not vary from one Treatment
BMP another. In the instances where threshold values are relative to the benchmark condition, the
development team has provided recommend values.

Table 5 identifies the recommended default threshold values included in the BMP RAM Database for
each treatment process (e.g., infiltration) associated with a specific Treatment BMP type. Table 5 also
provides a brief discussion of the rationale for the default threshold values assigned to each observation
by the BMP RAM development team. The default threshold values were developed with the intent to
trigger a maintenance activity if the overall load reduction capability of a Treatment BMP is estimated to
decline by more than 20%. An acceptable decline of 20% in the overall load reduction capability of a
Treatment BMP recognizes that some decline in water quality treatment performance is acceptable
prior to the BMP RAM determining a maintenance action is required. The default threshold values
provided in Table 5 are expressed as either a % decline from the benchmark or as specific threshold
value. For example, the threshold value for material accumulation for a dry basin is determined by the
estimated threshold (i.e., the low end value of the acceptable range) % decline in the water quality
volume of the dry basin as benchmark. The database then calculates the threshold value at the specific
staff plate(s) used to track capacity decline. In contrast, the threshold value for a sediment trap capacity
observation is 1 foot, based on specific characteristics of the Treatment BMP type and expected risk to
downslope water quality (See Table 5 Sediment Trap for details).

The user has the opportunity to adjust the default threshold values in the database. In order to justify
such an adjustment to the default threshold value, the user should consider the relationship the specific
design of a Treatment BMP has with the intended load reduction performance. The default threshold
values can be adjusted so that treatment processes judged to be the most sensitive are assigned a
default threshold value of 20%, and treatment processes judged to be less sensitive are assigned a
default threshold value greater than 20%. In instances where the default threshold values are adjusted
directly the user should base the decision on best professional judgment or through the findings from
targeted water quality research.

Ultimately, future versions of the BMP RAM will have greater confidence in the specific threshold target
values for specific Treatment BMP types as we improve our understanding of the linkage between
Treatment BMP observation results, condition and quantitative water quality benefits (i.e.,
characteristic effluent concentration (CEC’s) and pollutant load reductions). However, to date there are
very few water quality design standards for Treatment BMPs in the Tahoe Basin. The performance of a
Treatment BMP is typically a function of multiple design aspects and localized conditions making the
assignment of default threshold values subjective in this initial version. Furthermore, the
implementation and accumulation of BMP RAM observation data of a wide range of Treatment BMPs
will greatly improve understanding.
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Table 5. Database threshold details and user considerations when setting threshold values. Presented by Treatment BMP Type.

BMP RAM

Database Field

Type STEP 3 Description D\f:fuu;t Description and basis for threshold default values
Data Field
Maximum The threshold value is the acceptable percent decline in Ksat from the
percent benchmark value as measured by the GHP in a dry basin. I.nfiltration is
decline in assumed to be the primary process relied upon by dry basins for load
Threshold d reductions. The volume of runoff infiltrated is dependent upon the
Infiltration ;at;::jﬁc 20% infiltration rate and the footprint of the dry basin. Ksat is a key measure
Decline cor:/ductivity of the load reduction capability of a dry basin because Ksat correlates to
(Ksat) infiltratic?n rate. 20% was selected as the default thres.h.old v.alue because
acceptable for a typical dry basin the overall load reduction capability will be very
sensitive to changes in the rate of infiltration.
The threshold value is the acceptable percentage of riparian or wetland
vegetative species covering a dry basin. Ideally, no wetland or riparian
Maximum species should be present in a dry basin, because their presence likely
Threshold percent cover indicates a corresponding decline in infiltration Ksat. The benchmark value
Max of wetland and 20% for riparian or wetland vegetation cover in a dry basin is 0%. The presence
> Wetland riparian of riparian and/or wetland species suggests reduced substrate grain size
g Riparian species and increased moisture content of the soil, both of which indicate lower
[ acceptable infiltration capacity of the soil. 20% was selected as the default threshold
E value because for a typical dry basin the overall load reduction capability
will be very sensitive to changes in the rate of infiltration.
The threshold value is the allowable percent decline in the water quality
volume relative to the benchmark volume for the dry basin. As a dry basin
fills with sediment its available storage capacity will decline which directly
reduces the hydraulic residence time of the dry basin during any
Maximum subsequent event. Decreasing hydraulic residence time will reduce the
percent load reduction capability of a dry basin. BMP performance studies for the
Threshold decline in 30% Tahoe Basin (Geosyntec, 2005) have shown that the 20-year 1-hour design
Capacity water storage storm typically results in the capture and treatment of roughly 85% of
volume average annual runoff volume. 30% was selected as the default threshold
acceptable value assuming a dry basin design that stores the 20-year 1-hour design
storm and has a brim full draw down time between 48 to 72 hours. Given
these design assumption, the water quality volume of the dry basin will be
a less sensitive parameter relative to the infiltration rate of the dry basin
on the overall load reduction capability.
Maximum
Threshold percent cover The threshold values are the minimum and maximum desired range of %
Max Veg of wtetlarld and 75% cover of riparian or wetland vegetative species. A wet basin contains a
Wet Basin riparian dense wetland and/or riparian vegetation community providing treatment
% species of pollutants of concern through particle capture and nutrient cycling. Too
g acceptable much of these types of vegetation and the storage capacity of the wet
= Minimum basin can decline beyond acceptable conditions and reduce performance.
= Threshold percent cover Too little wetland/riparian vegetation and the wet basin will not provide
Min Veg of wetland and 40% the intended treatment. Default. threshold _values were_ sgt to a maximum
Wet Basin ripar'!an of 75% cover of wetland or riparian vegetation and a minimum of 40%
species cover.
acceptable
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BMP RAM Database Field Default
Type STEP 3 Description User considerations to set threshold values
. Value
Data Field
The threshold value is the allowable percent decline in the water quality
volume relative to the benchmark value for the wet basin. As the wet
basin fills with sediment and vegetation its storage capacity will decline
Maximum and the hydraulic residence time will decline. This can reduce treatment
% percent performance. However, in a wet basin the vegetation establishment will
g Threshold decline in 50% result in a wetland and riparian plant community that provides treatment
' Capacity water storage ? of pollutants of concern through particle capture and nutrient cycling.
= volume 50% was selected as the default threshold value indicating a dynamic
acceptable relationship in treatment performance, where the anticipated decline in
performance that would normally occur because of a decline in water
quality volume is offset by the establishment of wetland species that
provide water quality treatment.
Maximum The threshold value is the acceptable percent decline in Ksat from the
percent benchmark value. The volume of runoff infiltrated is dependent upon the
Threshold decline in infiltration rate and the footprint of the infiltration basin. Ksat is a key
Infiltration saturated 20% measure of the load reduction potential of an infiltration basin because
. hydraulic ’ Ksat correlates to infiltration rate. 20% was selected as the default
Decline L. . -
conductivity threshold value because the overall load reduction capability of an
(Ksat) infiltration basin is directly dependent on the rate at which it infiltrates
% acceptable storm water runoff.
g The threshold value is the acceptable percentage of riparian or wetland
g vegetative species covering an infiltration basin. Ideally, no wetland or
= riparian species should be present in an infiltration basin, because their
é . presence likely indicates a decline in Ksat. The benchmark value for
= Maximum L . . - . -
= riparian or wetland vegetation cover in an infiltration basin is 0%. The
[ Threshold percent cover - .
2 presence of riparian and/or wetland species suggests reduced substrate
Max of wetland and . . . . .
. 20% grain size and increased moisture content of the soil, both of which
Wetland riparian o s . . .
L . indicate lower infiltration capacity of the soil. 20% was selected as the
Riparian species . L
default threshold value because the overall load reduction capability of an
acceptable o . S e e
infiltration basin is directly dependent on the rate at which it infiltrates
storm water runoff.
The threshold value is the acceptable percent decline in storage capacity
from the benchmark value for the treatment vault. As a treatment vault
- fills with sediment and debris, the ability of the treatment vault to capture
5 Maximum and retain sediment and debris in subsequent runoff events will begin to
§ percent decline. Additionally, organic debris (pine needles, leaf litter, etc) that is
= Threshold decline in 30% not removed from the vault will decompose and increase dissolved
E Capacity water storage ? nutrient loads leaving the vault during subsequent runoff events. 30% was
';: volume selected as the default threshold value. However, the design of treatment
'!'.'_:" acceptable vaults can be highly variable and the default threshold value may need to

be adjusted to follow the recommendations of the manufacturer to
ensure maintenance actions are triggered at the appropriate intervals by
the BMP RAM.

Cartridge Filter or
Drop Inlet

No threshold determination required by user.

Final: September 2009

p. 32




Best Management Practices Maintenance Rapid Assessment Methodology

User Manual V.1

BMP RAM | Database Field Default
Type STEP 3 Description Value User considerations to set threshold values
Data Field
The threshold value is the acceptable percent decline in Ksat from the
Maximum benchmark value, where Ksat is the measurement used to infer the flow
- rate through the media in the bed of the filter. A bed filter is hydraulically
2 L similar to an infiltration basin except runoff is filtered through the bed,
r decline in collected in an underdrain, and discharged
be b ged to a surface outlet rather than
= Threshold Treatment . . .
= Infiltration BMP saturated 20% being routed to the subsurface. The volume of runoff filtered is
[F5 .
o) Decline hvdraulic ? dependent upon the flow rate through the bed of the filter and the
@ cor:/ductivit footprint of the filter. Ksat is the key measure of the load reduction
(Ksat) y capability of a bed filter because Ksat is used to infer the flow rate through
the filter. 20% was selected as the default threshold value because the
acceptable
P overall load reduction capability of bed filter is directly dependent on the
rate at which it filters storm water runoff.
The threshold value is the acceptable percent decline in storage capacity
from the benchmark value for the settling basin. As a settling basin fills
with sediment and debris, the ability of the treatment vault to capture and
> Maximum retain sediment and debris in subsequent runoff events will begin to
b7 ercent decline. Additionally, organic debris (pine needles, leaf liter, etc) that is
a2 Threshold dF;cIine in not removed from the vault will decompose and increase dissolved
9 . 50% nutrient loads leaving the vault during subsequent runoff events. 50% was
2 Capacit water storage
= pacity & selected as the default threshold value. Because a settling basin primarily
E volume
o acceptable functions to capture coarse material and typically does not remove a
P significant mass of pollutants of concern for lake clarity, the acceptable
percent decline in the storage capacity is notably larger than other
Treatment BMPs.
Minimum The threshold value is the minimum percentage of vegetative cover within
I ——— a biofilter that is necessary to provide the intended water quality
« pOf wetland treatment. A biofilter contains a dense vegetation community consisting
p Threshold rivarian and/’or of a mixture of grass, riparian and perhaps wetland vegetation species that
= Min Veg P rass 80% provide water quality treatment through nutrient cycling. 100% vegetative
=} Biofilter g ; coverage of a biofilter is the benchmark (i.e., desired) value. 80% was
o vegetation
Sg ecies selected as the default threshold value because the overall load reduction
ach:e . capability of bio filter is directly dependent on the presence of vegetation
P within the biofilter.
The threshold value is the acceptable percentage of vegetative cover in an
infiltration feature of any vegetative species. Infiltration features are
w .
g surfaces where coarse gravel, cobbles and/or drain rock are placed to
= Maximum retain surface water runoff onsite and promote infiltration. In many
<
W Threshold percent cover instances, infiltration features are constructed by the excavation of the
g Max of any 10% native soil to some depth and the filling of the void created with coarse
= . vegetation ’ material. The presence of vegetation within an infiltration feature suggests
< Vegetation . . . . .
o species reduced grain size and increased moisture retention of the substrate, both
2 acceptable of which indicate a reduced infiltration capacity of the infiltration feature.
4 10% was selected as the default threshold value because the overall load
reduction capability of an infiltration feature is directly dependent on the
rate at which it infiltrates storm water runoff.
Maximum The threshold value is the acceptable percent decline in the benchmark
R infiltration rate as measured by the infiltrometer on porous pavement.
n E P . Infiltration is the primary process relied upon by porous pavement to
S & Threshold decline in . . . .
oS i o reduce storm water runoff volumes. Infiltration rate is the key variable to
& 5 | Infiltration Treatment 20% s . ) o
o> . maintain the water quality benefit of porous pavement. 20% was selected
& g | Decline BMP he default threshold value b h Il load reducti
a infiltration rate as the default threshold value because the overall load reduction
— capability of porous pavement is directly dependent on the rate at which it

infiltrates storm water runoff.
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Type

BMP RAM
STEP 3
Data Field

Database Field
Description

Default
Value

User considerations to set threshold values

SEDIMENT TRAP

Threshold
Depth

Minimum
Sediment Trap
Capacity (ft)

1.0 ft

The threshold value is the minimum sediment trap capacity value.
Sediment trap capacity is a specific BMP RAM field observation that
measures the remaining freeboard depth in a sediment trap. As the
elevation of accumulated sediment and debris approaches the invert
elevation for the outlet of the sediment trap, the ability of the sediment
trap to retain additional material and avoid re-suspension of accumulated
material will be severely compromised. Additionally, organic debris (pine
needles, leaf liter, etc) that is not removed will decompose and increase
dissolved nutrient loads leaving the sediment trap during subsequent
runoff events. The default threshold value for sediment trap capacity is 1
ft which assumes the performance of a sediment trap will significantly
decline when the accumulated material is within one foot of the invert of
the sediment trap outlet. Because a sediment trap primarily functions to
capture coarse material and typically does not remove a significant mass
of pollutants of concern for lake clarity, the acceptable percent decline in
the storage capacity is notably larger than other Treatment BMPs.
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BMP RAM STEP 4 — Conduct FIELD OBSERVATIONS

RAM STEP 4 is the completion of the actual field observations and the input of the data into the
database that will be used to determine BMP RAM Scores for each Treatment BMP. In some instances,
field observations are required when a Treatment BMP is considered at benchmark conditions, to set
benchmark values. (See RAM STEP 3B for instructions.) Each field observation has a detailed observation
protocol and associated field data sheet that must be followed by the user. Each of the observation
protocols are provide in alphabetical order at the end of the User Manual (Section Ill).

There are two sub-STEPs:
STEP 4A. Conduct appropriate field observations according to Field Observation Protocols (Section Il).
STEP 4B. Populate database with field datasheet data.

STEP 4A. Conduct appropriate field observations according to Field Observation Protocols (Section Il).
Prior to a day of field observations, field personnel should determine the Treatment BMP Types to be
observed and the required equipment and personnel to complete each of the observations (Table 6).

Table 6. BMP RAM observations by both Treatment BMP Type and the respective treatment process the
observation(s) evaluate(s). Observation protocols are provided alphabetically in Section II.
Treatment Process
Infiltration Particle Capture Media Nutrient Conveyance
Filtration Cycling
Dry Basin CHP Material Conveyance
Veg Cover Accumulation
Wet Basin Material Veg Cover
Accumulation
Infiltration Basin CHP
Veg Cover
Treatment Vault Treatment Vault
] Capacity
ﬂ' .
= Cartridge Filter Confined Space
s
& Bed Filter CHP
|_ . . .
Z Settling Basin Material
s Accumulation
'_
5 Biofilter Runoff Veg Cover
o
|_
Infiltration Feature Runoff
Veg Cover
Porous Pavement Infiltrometer
Sediment Trap Sediment Trap
Capacity
Drop Inlet DI Condition

e Note: If a Treatment BMP is located in a confined space and is not a Treatment Vault, perform the
Confined Space observation only.
e The user must take the following into the field:
0 BMP RAM USER MANUAL
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O O O

[

Final STEP 2 INVENTORY DATA

Appropriate supply of necessary field datasheets (Section Ill). Each field datasheet is specific
to Treatment BMP Type.

Appropriate equipment and supplies (including water) to complete the required field
observations

Crowbar to open manholes, as required

Field notebook

Camera

Sharpie/pens

e Complete the field observations required for each Treatment BMP of interest.

e GOOD FIELD PRACTICES:

(0]

Follow protocols and do not rush when filling out data sheets. Field personnel must ensure
all critical information is recorded in the datasheets during observations and data entry
errors are avoided.

A field notebook is an essential piece of equipment in each field protocol, and field
personnel should use it to document any additional information, observations, problems
encountered, equipment needs, maintenance needs, etc.

Photos are very useful records and should be categorized by catchment and date. Make it a
standard practice before leaving a site to take the time to write down and detail any useful
notes.

STEP 4B. Populate database with field datasheet data.
e Return to office and open database. Click BMP RAM STEP 4.
e Select appropriate UPC from drop down list and click Enter new STEP 4 data.

e Be sure to have populated field datasheets and Table 7 on hand.

(0]

Table 7 provides the required database fields to be populated by the user by Treatment BMP
Type. The following describes the column headings of the Table 7.
i Treatment BMP Type
ji. BMP RAM Form Heading — informational header on database form to guide user
through data entry.
jii. BMP RAM STEP 4 Data Field — the data field to be populated within STEP 4 database
form. NOTE: User does not populate all fields within each form, only those specific to
Treatment BMP Type as noted Table 7.
iv. Database Field Description — definition of the data field.
v. Data Source — how the data is generated.
e field Datasheet — user transfers data from field datasheets into database.
Required data field noted in RED in field datasheets to simplify data transfer.
e DB - the user populates field by selecting from drop down list.

Vi Database Field Type — data type stored in database to minimize data entry errors.
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vii. Units — units and/or format of data field entry, where applicable.

e Transfer data from field datasheets to appropriate data fields in database STEP 4 data entry form.
0 Note: Infiltration, Depth and Conveyance data is within the respective tabs on the data entry
form. Click on the appropriate tab to enter observation data from field datasheet.
0 If the infiltration or depth observations were performed to obtain benchmark values (BMP
RAM STEP 3), check the appropriate box on the data entry form (Benchmark?). If not, leave
the checkbox blank.
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Table 7. BMP RAM DB fields by Treatment BMP Type for BMP RAM STEP 4. Data entry is required for each data
field, as noted on the respective field data sheets

Data-
o | BMPRAM | BMPRAM Data o
= Form STEP 4 Database Field Description . Units
= X . Source Field
Heading Data Field
Type
BMP ID Unique ID of related Treatment BMP DB Text
Ob ti . ) . . Dat dd
servation Date and time of field observations Field .a e/ mm/dd/yy
Date Time hh:mm
Personnel People responsible for field observations Field Text
P f Tl BMP |
Wetland % erc_ent of Treatment covered by wetland Field Number %
species
. Riparian % Perc.ent of Treatment BMP covered by riparian Field Number %
Vegetation species
Cover Tree % Perct.ent of Treatment BMP covered by terrestrial Field Number %
species
'g Grass % Percent of Treatment BMP covered by grass species Field Number %
=t No Veg % Percent of Treatment BMP with no vegetation Field Number %
@ Location Description of infiltration measurement location Field Text
'i Infiltration Benchmark? | Measurement used as a benchmark? Field Yes/No
a Time Time when CHP measurement is recorded Field Number minute
Reading CHP measurement Field Number In/hr/min
Unique ID related to location of depth
Depth ID measurement within Treatment BMP DB Text
Depth Depth (ft) Depth measurement at DPTH_ID within Treatment Field Number ft
BMP
Benchmark? | Measurement used as a benchmark? Field Yes/No
Conveyance Unique ID assigned to related conveyance feature DB Text
Convey- Feature ID within Treatment BMP
ance Functioning? Is conveyance feature functi‘oning (i.e., can ‘ Field Yes/No
stormwater be transported in/out/through it)?
BMP ID Unique ID of related Treatment BMP DB Text
Ob ti . ) . . Dat dd
servation Date and time of field observations Field ? e Tl
Date Time hh:mm
Personnel People responsible for field observations Field Text
Wetland % Perc«.ent of Treatment BMP covered by wetland Field Single %
species
Riparian % Perc.ent of Treatment BMP covered by riparian Field Single %
- Vegetation SPECIES
g Cover Grass % Percent of Treatment BMP covered by grass species Field Single %
< P fT BMP ial
% Tree % ercc_ent of Treatment covered by terrestria Field Single %
s species
o No Veg % Percent of Treatment BMP with no vegetation Field Single %
; o .
Depth ID Unique ID reIateFi tf’ location of depth DB Text
measurement within Treatment BMP
Depth Depth (ft) Depth measurement at DPTH_ID within Treatment Field Single ft
BMP
Benchmark? | Measurement used as a benchmark? Field Yes/No
Conveyance Unique ID assigned to related conveyance feature DB Text
Convey- Feature ID within Treatment BMP
ance
Functioning? | Is conveyance feature functioning as intended? Field Yes/No
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Table 7. BMP RAM DB fields by Treatment BMP Type for BMP RAM STEP 4. Data entry is required for each data
field, as noted on the respective field data sheets

Data-
o | BMPRAM | BMPRAM Data o
= Form STEP 4 Database Field Description . Units
= X . Source Field
Heading Data Field
Type
BMP ID Unique ID of related Treatment BMP DB Text
Ob ti . ) . . Dat dd
servation Date and time of field observations Field .a e/ mm/dd/yy
Date Time hh:mm
Personnel People responsible for field observations Field Text
P f Tl BMP |
Wetland % erc_ent of Treatment covered by wetland Field Number %
species
= . Riparian % Perc.ent of Treatment BMP covered by riparian Field Number %
= Vegetation species
c N
@ Cover Tree % Perct.ent of Treatment BMP covered by terrestrial Field Number %
o0 species
,E Grass % Percent of Treatment BMP covered by grass species Field Number %
P~}
g No Veg % Percent of Treatment BMP with no vegetation Field Number %
% Location Description of infiltration measurement location Field Text
- Infiltration Benchmark? | Measurement used as a benchmark? Field Yes/No
Time Time when CHP measurement is recorded Field Integer minute
Reading CHP measurement Field Single In/hr/min
Conveyance | Unique ID assigned to related conveyance feature DB Text
Convey- Feature ID within Treatment BMP
ance Functioning? Is conveyance feature functi‘oning (i.e., can ‘ Field Yes/No
stormwater be transported in/out/through it)?
BMP ID Unique ID of related Treatment BMP DB Text
Observation Date and time of field observations Field D?te/ mm/dd/yy
Date Time hh:mm
E Personnel People responsible for field observations Field Text
= Unique ID related to location of depth
S Depth ID o DB Text
E P measurement within Treatment BMP ex
g Depth Depth (ft) Depth measurement at DPTH_ID within Treatment Field Single £
£ BMP
‘é Benchmark? | Measurement used as a benchmark? Field Yes/No
= Conveyance Unique ID assigned to related conveyance feature DB Text
Convey- Feature ID within Treatment BMP
ance . Is conveyance feature functioning (i.e., can .
Funct ? . . Field Yes/N
uhctioning stormwater be transported in/out/through it)? '€ el
BMP ID Unique ID of related Treatment BMP DB Text
i D
Observation Date and time of field observations Field ._ate/ mm/dd/yy
Date Time hh:mm
- Personnel People responsible for field observations Field Text
[* 9
o Standing . . .
g Presence of standing water in Treatment BMP Field Yes/No
§ Confined Water? 8 /
T Space 24 H P f i inT BMP 24
t p ours resence of standing water in Treatment Field Yes/No
£ Later? hours later
2 Conveyance Unique ID assigned to related conveyance feature
€ s DB Text
S Feature ID within Treatment BMP
Convey-
ance L Is conveyance feature functioning (i.e., can .
F ? Fiel Yes/N
unctioning stormwater be transported in/out/through it)? feld es/No
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Table 7. BMP RAM DB fields by Treatment BMP Type for BMP RAM STEP 4. Data entry is required for each data

field, as noted on the respective field data sheets

Data-
o | BMPRAM | BMPRAM Data o
= Form STEP 4 Database Field Description . Units
= X . Source Field
Heading Data Field
Type
BMP ID Unique ID of related Treatment BMP DB Text
Observation Date and time of field observations Field D?te/ mm/dd/yy
Date Time hh:mm
— Personnel People responsible for field observations Field Text
[T
Q Location Description of infiltration measurement location Field Text
:6_, Infiltration Benchmark? | Measurement used as a benchmark? Field Yes/No
i Time Time when CHP measurement is recorded Field Integer minute
E Reading CHP measurement Field Single In/hr/min
Conveyance Unique ID assigned to related conveyance feature DB Text
Convey- Feature ID within Treatment BMP
ance L Is conveyance feature functioning (i.e., can .
F ? Fiel Yes/N
unctioning stormwater be transported in/out/through it)? ield es/No
BMP ID Unique ID of related Treatment BMP DB Text
ClsEmEian Date and time of field observations Field D?te/ T LA
Date Time hh:mm
Personnel People responsible for field observations Field Text
@ Unique ID related to location of depth
@ Depth ID DB T
£ ept measurement within Treatment BMP ext
(%] . .
Depth t at DPTH_ID within Treat t . .
a Depth Depth (ft) epth measurement a 1D within freatmen Field Single ft
oo BMP
= M .
ﬁ nteasureme Measurement used as a benchmark? Field Yes/No
wv
Conveyance | Unique ID assigned to related conveyance feature
s DB Text
Convey- Feature ID within Treatment BMP
ance . Is conveyance feature functioning (i.e., can .
Funct . . Field Yes/N
unctioning stormwater be transported in/out/through it)? '€ <o
BMP ID Unique ID of related Treatment BMP DB Text
Observation . ) . . Date mm/dd
vatl Date and time of field observations Field . / /dd/yy
Date Time hh:mm
Personnel People responsible for field observations Field Text
Wetland % Perc.ent of Treatment BMP covered by wetland Field Single %
species
Riparian % SPs;ztiaenst of Treatment BMP covered by riparian Field Single %
—_ Vegetation -
g Cover Tree % Percc.ent of Treatment BMP covered by terrestrial Field Single %
a species
E Grass % Percent of Treatment BMP covered by grass species Field Single %
5 No Veg % Percent'of Trea'gment BMP covered by no Field Single %
@ vegetation species
P f i followi
RUNOff RUNOff? res.encg of standing water 30 seconds following Field Yes/No
application of 1L of water
Conveyance Unique ID assigned to related conveyance feature DB Text
Feature ID within Treatment BMP
Convey-
ance L Is conveyance feature functioning (i.e., can .
F Fiel Yes/N
unctioning stormwater be transported in/out/through it)? feld es/No
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Table 7. BMP RAM DB fields by Treatment BMP Type for BMP RAM STEP 4. Data entry is required for each data
field, as noted on the respective field data sheets

Data-
o | BMPRAM | BMPRAM Data o
= Form STEP 4 Database Field Description . Units
= X . Source Field
Heading Data Field
Type
BMP ID Unique ID of related Treatment BMP DB Text
Observation Date and time of field observations Field D.ate/ mm/dd/yy
Date Time hh:mm
Personnel People responsible for field observations Field Text
P f Tl BMP |
= Wetland % erc_ent of Treatment covered by wetland Field Single %
= species
(] . N
::3 . Riparian % Perc.ent of Treatment BMP covered by riparian Field Single %
o Vegetation species
' -
< Cover Tree % Perct.ent of Treatment BMP covered by terrestrial Field Single %
2 species
g Grass % Percent of Treatment BMP covered by grass species Field Single %
= No Veg % Percent of Treatment BMP with no vegetation Field Single %
- RUNOff RUNOFF? Pres.enc? of standing water 30 seconds following Field Yes/No
application of 1L of water
Conveyance Unique ID assigned to related conveyance feature
CZ:‘;ZV_ feature ID within Treatment BMP DB Text
Functioning? | Is conveyance feature functioning as intended? Field Yes/No
BMP ID Unique ID of related Treatment BMP DB Text
Ob ti . ) . . Dat dd
= servation Date and time of field observations Field ? e/ T LA
e Date Time hh:mm
2 Personnel People responsible for field observations Field Text
g Location Description of infiltration measurement location Field Text
g . . Benchmark? | Measurement used as a benchmark? Field Yes/No
© Infiltration : = o - - -
= Time Time when infiltrometer measurement is recorded Field Integer minute
3 Reading Infiltrometer measurement Field Single In/hr/min
S Conveyance Unique ID assigned to related conveyance feature
a =
CZ:ZZV Feature ID within Treatment BMP DB Text
Functioning Is conveyance feature functioning as intended? Field Yes/No
BMP ID Unique ID of related Treatment BMP DB Text
Ob ti Dat dd
servation Date and time of field observations Field ? e/ mm/dd/yy
Date Time hh:mm
Personnel People responsible for field observations Field Text
Unique ID related to location of depth
Depth ID measurement within Treatment BMP DB Text
5 Depth DPTH_ID within T
1 Depth Depth (ft) epth measurement at _ID within Treatment Field Single ft
e BMP
E Benchmark? | Measurement used as a benchmark? Field Yes/No
c
o
E o .
= Conveyance Ur.'nq_ue ID assigned to related conveyance feature DB Text
3 Feature ID within Treatment BMP
Convey-
ance
Functioning? | Is conveyance feature functioning as intended? Field Yes/No
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Table 7. BMP RAM DB fields by Treatment BMP Type for BMP RAM STEP 4. Data entry is required for each data
field, as noted on the respective field data sheets

Data-
o | BMPRAM | BMPRAM Data o
= Form STEP 4 Database Field Description . Units
= X . Source Field
Heading Data Field
Type
BMP ID Unique ID of related Treatment BMP DB Text
é Observation Date and time of field observations Field D.ate/ mm/dd/yy
= Date Time hh:mm
= Personnel People responsible for field observations Field Text
a Conveyance Unique ID assigned to related conveyance feature
o -
a CZ:\;‘ZY Feature ID within Treatment BMP DB Text
Functioning? | Is conveyance feature functioning as intended? Field Yes/No
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BMP RAM STEP 5 — Obtain BMP RAM SCORE

BMP RAM STEP 5 is the acquisition and review of the BMP RAM condition scores for each Treatment
BMP evaluated from the database. The results are based on the data input into the database during
RAM STEPS 2, 3 and 4. The output of the BMP RAM STEP 5 is a summary report of BMP RAM condition
score by date and Treatment BMP.

e Open database. Click BMP RAM STEP 5.
e Select appropriate UPC from drop down list and click Obtain BMP RAM Scores.

e Print report. Close print preview.
e Return to Main Menu.

BMP RAM STEP 6 — Analyze results

BMP RAM STEP 6 is evaluation of the BMP RAM results to inform future actions. Following each BMP
RAM field evaluations efforts and the obtainment of BMP RAM Scores, the jurisdictions can analyze the
results to prioritize immediate maintenance needs. The data analysis is best communicated through the
mapping of BMP RAM results. Time series of catchment BMP RAM Scores, displayed in a standardized
color gradation progressing from green to red to visually indicate low to high Treatment BMP condition,
simply communicates a large amount of spatial BMP RAM results. The steps necessary for the user to
generate a BMP RAM Catchment Summary Map for a distinct time period are detailed below:

e Export RAM Results from database.
0 Open database. Click BMP RAM STEP 6.
0 Select appropriate UPC from drop down list and click Export Most Recent BMP RAM Scores.

0 Specify destination file name, location and appropriate Excel file format. Click OK.
Recommendation is to name file UPC_RAM_Date, where UPC is the selected catchment and
date is today’s date.

0 Close Export Steps dialog box and Close spreadsheet window.

0 Return to Main Menu.

e (Create STEP 6 BMP RAM results map.

0 Open ArcGIS map created in BMP RAM STEP2.

0 Join Excel file to the 3 shapefiles (UPC_tBMPPoints, UPC_tBMPLines, UPC_tBMPPolygons).
= Right-click shapefile and select Joins and Relates, Join.
= Select BMP_ID as field in layer on which to base join.
= Select Excel file as table to join to this layer.
= Select BMP_ID as the field in the table on which to base join.
= Choose “Keep all records”.
= Click OK.

0 Create new shapefile with most recent BMP RAM Scores.
= Right-click shapefile and select Data, Export.
= Select “This layer’s source data”.
=  Specify destination file name and location.

Recommendation is to name file UPC_tBMP_Date, where UPC is the selected catchment
and date is today’s date.
= (Click OK.
O Remove join on original shapefiles.
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= Right-click shapefile and select Joins and Relates, Remove Join, and name of file.
0 Update symbology of new shapefile.

= Double click shapefile to open Layer Properties and select Symbology Tab.

= Select Categories and Unique Values and SCR_BMP from Value Field.

= (Click Add all values in the bottom left corner.
= Select (using CTRL key), group values (right-click) and define color properties.
e All values less than or equal to 2 as Mars Red.
e Allvalues between 2 and 3 as Solar Yellow.
e Allvalues greater than or equal to 3 as Tarragon Green.
0 Print Map.
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SECTION Il. FIELD OBSERVATION PROTOCOLS

The STEP 4 Field Observation Protocols are contained in alphabetical order and consist of the
following:

STEP 4. Field Observation Protocol: Confined Space

STEP 4. Field Observation Protocol: Conveyance

STEP 4. Field Observation Protocol: Constant Head Permeameter (CHP)
STEP 4. Field Observation Protocol: Infiltrometer

STEP 4. Field Observation Protocol: Material Accumulation

STEP 4. Field Observation Protocol: Runoff

STEP 4. Field Observation Protocol: Sediment Trap Capacity

STEP 4. Field Observation Protocol: Treatment Vault Capacity

STEP 4. Field Observation Protocol: Vegetation Cover

LWoNOUAWNRE

Populated examples of each of the Field Observation Protocol datasheets are provide at the
conclusion of each field observation protocol to assist new users.

The user will populate field datasheets by Treatment BMP Type when implementing STEP 4 of the
BMP RAM. Blank STEP 4 field datasheets are provided at the end of this section in the following
order:

Dry Basin

Wet Basin
Infiltration Basin
Treatment Vault
Cartridge Filter
Bed Filter
Settling Basin
Biofilter

. Infiltration Feature
10. Porous Pavement
11. Sediment Trap
12. Drop Inlet

©CoNDU A WNE
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STEP 4. Field Observation Protocol
CONFINED SPACE

Due to the inability of uncertified personnel to enter a confined space, qualitative observations of
confined Treatment BMPs must be made by the BMP RAM user. Cartridge filters, bed filters and
infiltration basins are known to exist as confined space designs in the Lake Tahoe Basin. Any Treatment
BMPs contained within confined space will require subsequent detailed evaluations (likely defined by
the manufacturer and maintenance specifications) of the Treatment BMP condition beyond what the
BMP RAM rapid observations can provide.

The confined space protocol allows the user to rapidly determine if excessive standing water remains
within the confined Treatment BMP for more than 24hrs following the most recent runoff event. If
sustained standing water is observed, the Treatment BMP obtains a BMP RAM Score = 2. Unlike other
BMP RAM observations, a BMP RAM Score of 2 indicates more detailed observations should be
undertaken to better determine if and what maintenance actions should be performed.

Treatment BMP Type(s): Any Treatment BMP contained within confined space, which includes cartridge
filters and some designs of bed filters and infiltration basins.

Obijective: Determine the presence/absence of standing water over a 24hr period to infer if more
detailed inspects of the Treatment BMP are warranted.

Personnel Required: One field worker will require 10 minutes to make visual assessment.

Equipment Required:
e Halogen Flashlight (good flashlight is very important)
e Stadia rod and/or long wooden dowel
e BMP RAM Field Observation Datasheet for the Treatment BMP Type being assessed
e BMP RAM Inventory and Map (RAM STEP 2 product)

Optimal time to perform: Not season dependent, but recommended from May 1 —June 30",

A. Preparation
e Avoid making observations within 24hrs of most recent runoff event.
e Consult documentation provided by the manufacturer to locate access portals of each confined
space Treatment BMP.

B. Observations
e Has a runoff event occurred in the past 24 hours (Yes/No)?
0 Ifyes, return at time when the answer is NO.

e Open the access portals and allow the vault to vent.

e Make all observations from access ports after vault has vented without entering the confined
space of the vault.

e Does the floor of the vault have standing water that appears to exceed what should be present
following complete treatment? Is the level of water observed expected to drain at some time
during antecedent dry conditions if the Treatment BMP is operating properly (Yes/No)?
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O Cartridge Filter consideration: Does the floor of the vault containing the filter cartridges
have standing water that appears to exceed the base of the cartridges? (Yes/No)?

0 Infiltration Basin or Bed Filter consideration: Does the floor of the Treatment BMP
contain standing water at a depth that may exceed an acceptable and expected depth of
standing water during antecedent condition, suggesting that the infiltration rate
through the bed may be significantly reduced from benchmark conditions?

e If Yes, record the depth of standing water to the best of your ability to the nearest inch using
stadia rod. In some instances it may be easier to insert a dry dowel to the base of the Treatment
BMP and then measure the depth of the water mark left on the dowel.

o |f standing water is observed, the RAM user must return to the site in 24 to 48 hrs and repeat
the observations.

Confined Space

Does the floor of the Treatment BMP have standing water? (Y/N)
Standing Water?

If yes, what is the depth of standing water? (in)

If yes, repeat observation in 24 —48hrs:
Does the floor of the Treatment BMP have standing water? (Y/N) Y
24 Hours Later?

What is the depth of standing water? (in) 3

Next Steps
Cartridge Filters
e Visual inspections that indicate sustained standing water suggests cartridge filter not operating
as intended trigger one of two maintenance actions at the discretion of the maintaining
jurisdiction:
0 Perform in-vault testing by manufacturer or trained personal to test performance of the
cartridge filters (flow or pressure differential) to manufacturer’s specifications, OR
0 Perform maintenance on the filtration vault and replace cartridge filters.
Infiltration Basin or Bed Filter
® Visual inspections that indicate sustained standing water suggests the Treatment BMP may not
be operating as intended and the user should take necessary next steps based on the specific
design of the Treatment BMP to evaluate cause of poor drainage to determine appropriate
maintenance actions.
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STEP 4. Field Observation Protocol

CONVEYANCE
Treatment BMP Type(s): All

Obijective: Visually determine if the BMP inlets/outlets or drop inlets are capable of conveying
stormwater as intended.

Personnel Required: One field worker will require 3 minutes to make an observation at each BMP
inlet/outlet or drop inlet.

Equipment Required:
e BMP RAM Field Observation Datasheet for the respective Treatment BMP type
e BMP RAM Inventory and Map (RAM STEP 2 product)

Optimal time to perform: Not season dependent.

A. Preparation

e Avoid making observations within 24hrs of most recent runoff event.
B. Observations

e Has a runoff event occurred in the past 24 hrs (yes/no)?

0 Ifyes, return at time when answer is NO.
e Doestheinlet/outlet appear capable of delivering stormwater to/from the Treatment BMP
as intended (Yes/No)? Record answer in “Functioning as Intended?” column.

e If the above answer is NO complete the following questions, if YES move on to the next
inlet/outlet:

0 Does the conveyance feature appear to require debris removal in order to restore
intended function (Yes/No)? Record answer in “Debris Removal?” column.

0 Does it appear that the conveyance feature may need to be replacement, re-
plumbing, or other more substantial improvement (Yes/No)? Record answer in
“Possible Advanced Maintenance?” column. Document perceived issues including
safety hazard identified, liability to create flooding upstream identified, etc in the
notes section.

O Photograph any inlet or outlet that appears to need maintenance and/or
replacement. Record in photo ID on datasheet.

Repeat observations for all inlets/outlets of Treatment BMP and populate datasheet.

Conveyance
Functioning as If NOT functioning as intended
Conveyance intended? Requires . .
FeatuZe ID Functioning? debrisqremoval? Possible advanced maintenance?
(Y/N) (Y/N) (Y/N)
Coon_DIO2 Y
Coon_DIO3 Y
Coon_DI04 Y
Coon_DIO5 Y
Coon_DIO6 Y
Coon_DIO9 N Y N
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STEP 4. Field Observation Protocol
CONSTANT HEAD PERMEAMETER (CHP)

The BMP RAM utilizes the accepted Constant Head Permeameter developed by the NRCS within the
Lake Tahoe Basin.

Treatment BMP Type(s): Dry Basin, Infiltration Basin (non-enclosed), Bed Filter (non-enclosed).

Objective: Measure saturated hydraulic conductivity (Ksat) of the base of a Treatment BMP.

Personnel Required: 1 field worker will require 20 minutes to make one measurement. Each Treatment
BMP will require a minimum of 3 measurements depending upon size and the complexity of topography
of the Treatment BMP footprint.

Equipment Required (Figure 11):
e (Constant Head Permeameter
e Spacer and spacer base
e Bore hole tool (1” diameter pipe sharpened internally on one end)
e Wood dowel or rebar cleaner rod
e Hammer
e 1 gallon of water per measurement
e Stop watch
e BMP RAM Field Observation Datasheet for the respective Treatment BMP
e BMP RAM Inventory and Map (RAM STEP 2 product)

Optimal time to perform: May 1- June 30"

A. Preparation

e Avoid making observations within 24hrs of most recent runoff event.

e Determine Treatment BMP footprint area from Inventory (ft?) and enter into datasheet.
Prior to making CHP measurement field observations should be conducted to determine the
distribution of the Treatment BMP footprint that will experience different inundation
frequencies. The surfaces at lower elevations will be inundated more frequently and have a
greater rate of sediment and material accumulation. This characteristic will result in
different infiltration rates in areas with different elevations. The goal of the CHP
measurements is to complete 3 distinct measurements in each surface type as determined
by the relative inundation frequency. Table 8 summarizes the number of required
measurements based on the number of observed surface types as defined by inundation
frequency. Three measurements within each surface type allows verification of the Ksat
expected by visual observation and relative inundation frequency. There is no need to
define more than 4 different surface types within one Treatment BMP.

e The most reliable CHP observations over time will be repeated in the same locations within
each specific Treatment BMP. It is recommended that users create and maintain Treatment
BMP specific maps on larger more centralized Treatment BMPs that require CHP BMP RAM
observations to ensure that CHP measurement locations are repeated.
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Use Table 8 to determine the number of required measurements and enter in datasheet.

Table 8. Number of CHP measurements required based on the distribution of different surface
types within the Treatment BMP footprint. Each surface type, based on visual observations, is
expected to have similar substrate types and thus similar Ksat values.

Number of distinct surface 1 2 3 4
types
Number of M.-easurements 3 6 9 12
Required

If the observation is being conducted to establish the benchmark value, indicate Y on the
field datasheet.

B. Select measurement locations

Visually determine the area of each distinct surface type within the footprint of the
Treatment BMP. Within each surface type distribute the 3 required measurements equally
throughout the Treatment BMP. Do this for each surface type that exists. The distinct
surface types will collectively represent a range of the footprint characteristics of the
Treatment BMP (i.e., some locations that are inundated during all smaller events and some
locations that are only inundated during larger events). The three measurements per
surface type will allow verification that the Ksat estimates are relatively similar for each
surface type.
All measurement locations must be close to level.
Measurement ID is for the user to keep track of CHP measurements if desired. A simple map
of the locations of each measurement may be useful, though the map is for internal use
only. The measurement location can either be:

0 asimple text description of location (ex. near outlet), or

0 consecutive numbers 1-n, where n is the number of CHP measurement conducted at

the respective Treatment BMP.

C. Instrument setup

Select location for measurement. The ground surface should be flat and free of debris.
Record measurement location ID on field datasheet.

Vertically hammer the bore hole tool into the ground to a depth of 4 inches.

Gently remove the bore hole tool from the ground.

Remove the soil from the bore hole tool with the dowel/rebar or by tapping the back of the
tool on the ground or the hammer.

Note: In very sandy, dry, or uncompacted soils, material may fall out of the bore hole tool
and back into the measurement hole when the tool is extracted. If this happens, slowly apply
~% liter of water to the measurement hole and allow it to infiltrate; this will make the
sediment more cohesive. Use the bore hole tool to clean out the hole to a depth of 4 inches.
Clean the soil debris away from the rim of the hole and place spacer base over the hole.

Fill the CHP with water to the 175 mark. Do not over fill the CHP.

Gently place the CHP tip through the hole in the spacer base, and slide in the spacer.
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D. Observation

Slowly open the flow valve. Bubbles will enter the water storage chamber as water flows
down through the insertion probe and displaces air. The water level within the storage
chamber should stabilize within 30 seconds.

Begin the stop watch after opening valve.

Take the first reading at 2 minutes. This allows the surrounding soils to saturate during the
first 2 minutes.

On the field datasheet record time (exact minute) in the t column and reading (inches) in the
r column.

Take a second reading in the middle of the infiltration process within 8 minutes.

Take a third reading at 15 minutes.

If it appears that the entire volume of water may drain during 15min, record the reading and
time on an even minute prior to the water level reaching 0. It is not necessary to refill the
tank to complete the 15 minute period.

Constant Head Permeameter (Infiltration)

Benchmark Reading
# of measurements

Number of surface types 2 6 (Y/N) N

necessary Benchmark?

Measurement ID Location

2 3 4 5 6

t*

V(R IWIN|-

*Where t is Time in minutes and r is Reading in inches

Troubleshooting

If the CHP is losing water but no bubbles are observed in the chamber, air is coming in from
the top. Reseal the cap.

If small bubbles are observed, they may be leaking in through the joints above or below the
valve. This is common with new valves. If the small bubbles are accompanied by regular
larger bubbles coming from the bore hole, the CHP is operating properly. This is because the
Ksat of the soil is exceeding the minor air leak. To stop these small leaks try applying some
silicone grease to both sides of the ball in the ball valve and reapply plumbers tape to the
threads in the joints and tighten until snug.

No water flow is observed when the CHP valve is open. Likely the CHP chamber has been
overfilled. Empty all water and refill to 175.
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STEP 4. Field Observation Protocol
INFILTROMETER

Treatment BMP Type(s): Porous pavement

Objective: Quantitatively measure the infiltration rate of a Treatment BMP.

Personnel Required: One field worker will require 10 minutes to conduct one infiltration measurement.

Observation will take 15 to 30 minutes per Treatment BMP depending upon the number of
measurements required.

Equipment Required:

1 gallon of water

6” diameter by 6”-8” tall ring (a large coffee can is typically this size)
Ruler or tape measure

Plumbers putty

Stop watch

BMP RAM Field Observation Datasheet for the respective Treatment BMP
BMP RAM Inventory and Map (RAM STEP 2 product)

Optimal time to perform: May 1- June 30"

A. Preparation

e Avoid making observation within 24hrs of most recent runoff event.
e Determine Treatment BMP area (ft?) (footprint) from Inventory and enter into datasheet.
e Use Table 9 to determine the total number of required measurements.

Table 9. Number of infiltration tests required based on porous pavement area.

BMP area (ftz) <200 200-400 400-800 800-1500 >1,500
Number of
Measurements Required ! 2 3 4 >

o If the observation is being conducted to establish the benchmark value, indicate Y on the
field datasheet.

e Divide the Treatment BMP into equal sections based on the number of required
measurements.

e Measurement ID’s are consecutive numbers 1-n, where n is the number of CHP
measurement conducted at the respective Treatment BMP.

e |tis not necessary for user to repeat exact measurement location during each subsequent
field observation.

B. Observation

e Seal the 6” ring to the ground surface using the plumbers putty (Figure 12).
e Set ruler inside ring to monitoring water depth.
e Add 4 inches of water into the ring.
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Ensure that there are no leaks around the base of the ring. If leaks are evident, seal with
more putty and refill with water to an elevation of 4”.

Begin the stopwatch
On the field datasheet, enter reading of 4 inches (r) and time (t) = 0.

At 2 minutes even, record the water level in the ring (to tenths of an inch) and enter on

datasheet (calculator may be required either in the field or can be done in office during data
entry into database).
Take a third reading at 5 minutes even and enter on datasheet.

Repeat at the next measurement location. (Putty can be reused if seal can be created).

Figure 12. Schematic illustrating infiltrometer
setup for field observations on porous
pavement. Height of infiltrometer ring can

ran

ge between 6 to 8 inches.

Infiltrometer (Infiltration)

# of measurements

Benchmark Reading (Y/N)

2
BMP Area (ft') 150 necessary ! Benchmark? N
Measurement ID Location
1 2
t* r* t r t r t r t r
1 0 4 0 4
2 2 3.2 2 3.4
3 5 2.7 5 3.1
4
5
*Where ID is Location; t is Time in minutes and r is Reading in inches
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STEP 4. Field Observation Protocol
MATERIAL ACCUMULATION

Treatment BMP Type(s): Dry Basin, Wet Basin, Settling Basin

Objective: Determine the level of material accumulated within a Treatment BMP using permanent staff
plates within the Treatment BMP.

STAFF PLATE INSTALLATION: One or more permanent staff plates must be installed at the Treatment
BMP prior to Material Accumulation field observations. Ideally, the staff plates are installed when the
Treatment BMP is in benchmark conditions. A single staff plate should be installed in close proximity to
outlet. If additional staff plates are desired to improve spatial resolution, select locations that
collectively represent a range of the footprint characteristics of the Treatment BMP. No more than 3
staff plates in any one Treatment BMP are necessary. Once installed, only repeat if moved, damaged, or
base of BMP is modified to a depth below the lowest reading on the staff plate.
Installation equipment includes:
e Metal staff plate similar to Ben Meadows Product #113470 in tenths of feet.
If base of Treatment BMP cannot be penetrated:
e Mount staff plate to vertical wall of Treatment BMP using cement screws and a power drill.
If base of the Treatment BMP can be penetrated:
e One 2x4
e Two 6 ft fence posts
e Three radiator clamps
e Cutthe corners of one end of the 2x4 to create a point for insertion into ground. Mount the
staff plate to the 2x4 using nails or screws. The zero (0) on the staff plate should be
mounted 6” from the bottom of the 2x4. The top of the staff plate does not need to extend
vertically above the maximum water quality depth of the Treatment BMP. Using a fence
post driver or mallet, drive the fence posts vertically into the base of the BMP as far as
possible to provide support. Drive the staff plate vertically between the two fence posts,
aligning the zero (0) with the base of the Treatment BMP. The fence posts should be on
either side of the staff plate to provide support. Attach radiator clamps.

DEPTH ID Each staff plate is assigned a DEPTH_ID that must be entered into the database. The format is
BMP ID_# (Ex: COON_DBO01_01). Each staff plate requires a unique DEPTH ID that will need to be
relocated by the field personnel during each subsequent Material Accumulation observation. The
number (#) can be sequential beginning with 1 for each Treatment BMP and it is recommended to
include the leading zeroes. In the field, write the DEPTH ID on the staff plate either with paint,
permanent marking or engraving into the 2x4 for simple reference by the field personnel in the future.

DATABASE ENTRY is required following the establishment of staff plates in the field. The DEPTH ID(s)
and the benchmark value(s) must be recorded in the database. Refer to BMP RAM STEP 3 in Section |
the User Manual for guidance.

Personnel Required: One field worker will require 5 — 10 minutes to make observation, with 1 -3
measurements required per Treatment BMP.
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Equipment Required:

e |Installed permanent staff plate
e BMP RAM Field Observation Datasheet for respective Treatment BMP
e BMP RAM Inventory and Map (RAM STEP 2 product)

Optimal time of year to perform: Not season dependent, but avoid completing when standing water or

accumulated snow is present, if possible.

A. Preparation
Avoid making observations within 24hrs of most recent runoff event.

B. Observations
Locate the BMP RAM staff plates within the Treatment BMP for evaluation.
Record the staff plate ID.

Record the lowest value visible on the staff plate.
If the observation is being conducted to establish the benchmark value, indicate Y on the

field datasheet.

Material Accumulation (Depth)

Staff Plate ID

Lowest value visible (0.0 ft)

Benchmark Reading (Y/N)

Depth ID Depth (ft) Benchmark?
Coon_ST02_1 3.6 Y
Coon_ST02_2 3.5 Y
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Figure 13. Installed Staff Plate.
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STEP 4. Field Observation Protocol
RUNOFF

Treatment BMP Type(s): Biofilter, Infiltration Feature

Objective: Qualitatively estimate the degree to which a surface is able to rapidly infiltrate stormwater.

Personnel Required: One field worker will require 10-15 minutes to conduct observation, depending

upon the number of measurements required.

Equipment Required:

e BMP RAM Field Observation Datasheet for the Treatment BMP Type
e BMP RAM Inventory and Map (RAM STEP 2 product)

e 1 liter wide-mouth container or graduated cylinder

e Stop watch

Optimal time to perform: May 1% — June 30™.

A. Preparation

Avoid making observation within 24hrs of most recent runoff event.
Determine Treatment BMP area (ft?) (footprint) from Inventory and enter into datasheet.
Use Table 10 to determine the total number of measurements required.

Table 10. Number of runoff tests required based on BMP footprint surface area.

BMP area (ftz) <100 100-500 500-1000 >1,000
Number of
Measurements Required 3 4 > 6

Divide the Treatment BMP into equal sections based on the number of required
measurements.

Measurement ID’s are consecutive numbers 1-n, where n is the number of CHP
measurement conducted at the respective Treatment BMP.

It is not necessary for user to repeat exact measurement location during each subsequent
field observation.

C. Observation

Rapidly apply the contents of the 1 L bottle from a height of 4” (width of hand) above the
ground surface without splashing. Empty the 1L bottle in less than 5 seconds.

Start the stopwatch.

After 20 seconds have elapsed, visually evaluate if all of the water has infiltrated. Is a pool of
water present? Answer yes if any ponding or accumulation of water is visible.

Complete the datasheet and repeat at the next measurement location.
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e After all measurements have been taken at the Treatment BMP, complete final row of
datasheet. If ANY measurement had a yes, the final answer is YES. If ALL answers were no,

final answer is NO.

Runoff

Measurement ID

Is pool of water present after
20 seconds?

Runoff?

(Y/N)
Coon_IF01_1 Y
Coon_IF01_2 N
Coon_IF01_3 N
Coon_IF01_4 N
IF any measurements above = yes; THEN
result = yes; ELSE no YES
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STEP 4: Field Observation Protocol
SEDIMENT TRAP CAPACITY

Treatment BMP Type(s): Sediment Trap

Objective: Determine the amount of remaining freeboard (i.e., capacity) in a sediment trap.

Personnel Required: One field worker will require 5 minutes to make observation, with 1 measurement
required per Sediment Trap.

Equipment Required:
e Tape measure/ stadia rod
e BMP RAM Field Observation Datasheet for the Treatment BMP type
e BMP RAM Inventory and Map (RAM STEP 2 product)

Optimal time to perform: Any, observation is not season dependent.

A. Preparation
e Avoid making observation within 24hrs of most recent runoff event.
e Locate where outflow from the sediment trap occurs. Typically outlet is just the invert of
vertical corrugated metal pipe (CMP) at downgradient edge.

B. Observation
e Measure the vertical distance/depth between the invert of the sediment trap outlet and the
top of the material accumulated within it.
e Record depth to the nearest tenth of foot on the datasheet.
e [f the observation is being conducted to establish the benchmark value, indicate Y on the
field datasheet.

Sediment Trap Capacity (Depth)
Depth ID
(same as BMP_ID) Coon_5703
Depth (ft)
Depth (ft) 18
Benchmark Reading
(Y/N) N
Benchmark?
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STEP 4: Field Observation Protocol
TREATMENT VAULT CAPACITY

There are a variety of proprietary treatment vault systems available, and a number of types are
currently installed in the Lake Tahoe Basin. Treatment vaults are confined space and therefore BMP
RAM users should not enter the vaults for any reason. Each manufacturer has specific installation
specifications and maintenance recommendations. Below are rapid guidelines to determine the
remaining material capacity of a respective Treatment Vault, but the BMP RAM user must determine the
specific configuration of each vault and associated access ports in order to perform the appropriate
Treatment Vault Capacity field observations.

Treatment BMP Type(s): Treatment Vault

Objective: Rapidly determine the remaining capacity of a treatment vault.

MEASUREMENT LOCATIONS: Treatment vaults vary greatly in their individual design characteristics, but
all have one or more chambers where floatables and sediment accumulate. Consult available
documentation provided by the vault manufacturer to locate access points (manholes) where vertical
measurements to bottom of vault can be made with stadia rod. Identify as many access chambers as
possible to improve the spatial distribution of material accumulation estimates. In most vault
configurations, a maximum of 5 discrete measurements is adequate. The measurement locations
should be verified in the field.

MEASUREMENT ID is assigned as the BMP ID_#. Each access port (i.e., manhole) requires a unique
MEASUREMENT ID that will need to be relocated by the field personnel during each subsequent
Treatment Vault Capacity observation. The number (#) can be sequential beginning with 1 for each
individual Treatment Vault and it is recommended to include leading zeroes. Each MEASUREMENT ID is
unique. Write the MEASUREMENT ID on the manhole or on the cement nearby with spray paint for
simple reference by the field personnel in the future. Note locations of each MEASUREMENT ID in field
notebook, draw a sketch of site.

BENCHMARK VALUE: When the vault is known to be free of debris (following installation and/or recent
cleaning and maintenance) measure the depth from the bottom of the clean vault to top of the manhole
used for access for each measurement location. Record the vertical depth in the field datasheet. Repeat
for each measurement (access point). The MEASUREMENT ID(s) and the benchmark value(s) must be
recorded in the database. Refer to BMP RAM STEP 3 in Section | of the User Manual for guidance.

Personnel Required: One field worker will require 10-15 minutes to conduct observation, depending
upon the number of measurements required.

Equipment Required:
e Tape measure/stadia rod
e Halogen Flashlight
e BMP RAM Field Observation Datasheet for respective Treatment BMP.
e BMP RAM Inventory and Map (RAM STEP 2 product)

Optimal time to perform: Observation is not season dependent.
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A. Preparation

e Avoid making observation within 24hrs of most recent runoff event.

e Arrive at Treatment Vault and location access points. Identify and verify each measurement

location and ID.

B. Observation

e Measure and record the vertical distance between the bottom of the vault and the top

manhole using a stadia rod or tape measure. In order to measure the amount of material
accumulated, be careful not to force the measuring tool into accumulated debris at the base

of the vault.

e Record the depth at each measurement location in the field data sheet.

e [f the observation is being conducted to establish the benchmark value, indicate Y on the

field datasheet.

Treatment Vault Capacity (Depth)

# of measurements 2
Measurement ID Depth (ft) Benchmark
Depth ID Depth (ft) Reading (Y/N)
i i Benchmark?
2ND_TV01_1 11.2 y
2ND_TV01_2 11.0 N
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STEP 4. Field Observation Protocol
VEGETATION COVER

Treatment BMP Type(s): Dry Basin, Wet Basin, Biofilter, Infiltration Feature.

Objective: Qualitatively estimate the relative density of each type of vegetative present within a
Treatment BMP.

Personnel Required: One field worker will require 10 minutes to conduct observations.

Equipment Required:
e Figures 15 A-C
e BMP RAM Field Observation Datasheet for the Treatment BMP Type
e BMP RAM Inventory and Map (RAM STEP 2 product)

Optimal time to perform: May 1% -June 30™.

A. Preparation

e Qualitative estimates of % cover can be difficult and subject to user discretion. To improve
the consistency of the observation results across users, upon arrival to the site the user
should walk the entire boundaries of the Treatment BMP and visually determine Treatment
BMP inundation regime boundaries. Visually identify areas within the primary stormwater
flow path that are frequently inundated (BMP inlet, outlet, and topographic lows where
water collects during smaller sized events). Then locate and evaluate the areas that are at a
slightly higher elevation and are occasionally inundated during larger volume runoff events.
Figure 14 provides visual aids to assist with these observations. Collectively, the frequently
and occasionally inundated areas are the “area of potential inundation”.

e The user must review and become familiar with potential examples of the 4 different
vegetation types illustrated in Figures 15A-C. The primary vegetation types defined by the
BMP RAM require different inundation and soil saturation regimes. Thus, the user may be
able to identify distinct vegetation zonations within a Treatment BMP that has a soil
substrate and inundation regime capable of supporting vegetation.

e The user must estimate % vegetation cover for the vegetation that is rooted within the
potentially inundated surface area of the Treatment BMP. The user will not consider the
vegetation cover that is rooted at an elevation higher than the top of the Treatment BMP
outlet.

B. Observation

e For each Vegetation Type (Figures 15 A-C) estimate the % cover within the Treatment BMP
surface areas that is in the area of potential inundation. Enter this estimate in the field
datasheet.

e Continue to estimate the percentage of Treatment BMP surface area that has each of the
vegetative type(s) rooted within the area of potential inundation and record on field
datasheet.

e Estimate the amount of surface area where no vegetation is present.

e The total percent cover must sum to 100.
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Figure 14. Schematic illustrating Treatment BMP
inundation regime boundaries.

Vegetation Cover

Vegetation Type

Total
Wetland Species | Riparian Species | Terrestrial Trees Grass Species NO Vegetation o_ta
o, H : o, o, o, 0, -
Wetland % Riparian % Tree % Grass % No Veg% 100%
0,
% 0 0 45 30 25 100
cover
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Bed Filter

Benchmark

Biofilter

BMP RAM

BMP RAM
Database
(database)

Field Observations
(BMP RAM STEP 4)

CHAPTER 12. BMP RAM GLOSSARY

Treatment BMP Type

e Typically a settling/pretreatment basin followed by a filter bed (e.g., sand filter, activated
alumina) with several feet of volume retention above the bed. Filtration is controlled by
the rate of infiltration through the filter bed.

e The capture of particles and pollutants is achieved via filtration of stormwater through an
activated alumina, sand or other media type.

e Hydraulically similar to infiltration basins except the runoff is filtered through the bed,
collected into an under drain, and discharged to an outlet rather than being infiltrated to
the local unsaturated zone. Little to no volume loss occurs.

e Stormwater is routed to the structure or they may be strategically placed in an existing
runoff path.

e Typically a moderate sized Treatment BMP type constructed in Lake Tahoe.

The desired and achievable Treatment BMP condition. The benchmark equate to a RAM
Score of 5. In most instances, benchmark condition may be observed shortly following
construction or immediately following appropriate maintenance actions. The exceptions
are desired benchmark characteristics that may take some time after construction and/or
maintenance to achieve (e.g., benchmark vegetation cover).

Treatment BMP Type

e A pervious substrate with dense vegetation coverage (>80%) to provide a concentration
reduction by fixing nutrients via biological processes. Some infiltration may occur during
inundation.

e Typically constructed as pervious stormwater conveyance feature.

e Small to moderate sized Treatment BMP type constructed in Lake Tahoe.

The BMP RAM is a simple and repeatable field observation and data management tool to
assist Lake Tahoe natural resource managers in determining the relative condition of an
urban stormwater Treatment BMP. The tool consists of six distinct BMP RAM STEPs
implemented by the user and a supporting database

The database is a customized Microsoft Access 2007 file that stores and manages all
catchment information necessary to implement, track and maintain BMP RAM inventory
and results over time. The BMP RAM user generates data and/or information and enters it
into the database.

Compilation of distinct rapid observations and/or measurements made at Treatment BMPs
over time to evaluate and track condition.
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BMP RAM Score

Cartridge Filter

Confined Space

Constant Head
Permeameter
(CHP)

Conveyance

Data Reporting

Drop Inlet

The BMP RAM Score is a 0-5 value that represents the Treatment BMP condition at the
time of observations. The BMP RAM Score is a weighted integration of field observation
results based on Treatment BMP type. A BMP RAM Score of 5 is the achievable benchmark.
A BMP RAM Score of 2 is a trigger for maintenance or other action to improve condition.

Treatment BMP Type

e Cartridge filters are contained within a confined space similar to treatment vaults.

e Granular or media filter to remove fraction of stormwater pollutants.

e The proprietary filter media type should be specifically selected to target removal of the
pollutants of concern, resulting in downgradient stormwater concentration reductions.
No volume loss occurs due to impervious base.

e Treatment BMP strategically placed in stormwater drainage path and treated water is
conveyed downgradient.

e Typically a moderate sized Treatment BMP type constructed in Lake Tahoe.

BMP RAM observation to evaluate the condition of Cartridge Filters. The confined space
observations include qualitative visual observations to simply infer if there is evidence to
suggest the confined Treatment BMP may not be operating properly. The BMP RAM results
of confined space observations will merely indicate that additional observations, requiring
access and testing of the Treatment BMP is warranted and the manufacturer may need to
be contacted.

BMP RAM observation to measure the infiltration rate in inches per hour (in/hr) of a
surface soil substrate in Dry Basins, Infiltration Basins and Bed Filters. This simple
instrument has been developed by the NRCS and is well-accepted in the Lake Tahoe Basin
to measure the infiltration capability of Tahoe soils.

Conveyance is the physical process that transports stormwater downgradient in a manner
that mitigates, and does not induce, localized flooding. All Treatment BMPs must be able to
convey stormwater both in and out, but conveyance alone provides no water quality
benefit. Clear evidence of operating inflow and outflow must be present for Treatment
BMPs to function as designed.

Database function. The data summaries generated by the database to track the condition
of Treatment BMPs over time. Reports include the STEP 2 INVENTORY data, STEP 3 Report
of benchmark and threshold values, and STEP 5 BMP RAM Scores.

e Stormwater feature placed strictly to collect and convey stormwater.
e Adrop inlet that includes a sump to capture sediment is termed a Sediment Trap.
e Typically connected to a culvert and provides no water quality benefit downgradient.
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Dry Basin

Failure

Fine Sediment
Particles (FSP)

Infiltration

Infiltration Basin

Treatment BMP Type

e A constructed basin with riser outlets designed to detain stormwater runoff for some
minimum time to allow particle and associated pollutant settling. Outflow occurs at the
top of the water column and/or through drain holes at discrete depths.

e Water quality improvements downgradient expected as a result of (1) volume reduction
via infiltration due to high hydraulic conductivity of footprint soil, (2) effluent
concentration due to residence time and particle capture.

e Wetland and riparian vegetation species distribution is minimal to absent. Moderate
distribution of grass and/or tree species likely and acceptable.

e Stormwater is typically routed to the BMP and expected to be conveyed downgradient
after treatment.

e Typically a larger sized Treatment BMP type constructed in Lake Tahoe.

The BMP RAM Score equating to a 1, indicating that the BMP condition is 20% worse than
the required maintenance threshold and the Treatment BMP is assumed to be in a failure
state relative to any water quality improvement capabilities. Maintenance is required
immediately.

FSP refers to the mass fraction of the TSS (Total Suspended Solids) concentration that
consists of particles 16 um or smaller, expressed as a % TSS by mass and allowing a
concentration of FSP to be simply calculated.

Treatment process: Reduction of stormwater volume by infiltration through soil. Pervious
soils capture stormwater runoff, reducing pollutant loads primarily due to volume
reductions of stormwater that continues downgradient of the Treatment BMP. However,
some pollutants contained within the infiltrated volumes, such as dissolved nutrients and
fine sediment particles, are captured and trapped within the pore spaces of the
unsaturated zone.

Treatment BMP Type

e Constructed basin with little to no treatment storage, meaning stormwater that
continues downgradient has the same pollutant concentrations as introduced to the
infiltration basin.

Highly permeable substrate designed to rapidly infiltrate significant volumes of

stormwater into unsaturated zone. Pollutant load reductions realized due to significant

volume reductions.

e Vegetation distribution should be minimal, but preferably absent.

e Stormwater is typically routed to the BMP and any excess stormwater is expected to be
conveyed downgradient as bypass.

e Typically a larger sized Treatment BMP type constructed in Lake Tahoe.
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Infiltration Feature

Infiltrometer

Inventory
(BMP RAM STEP 2)

Material
Accumulation

Media Filtration

Nutrient Cycling

Observation Score

Observation Type

Treatment BMP Type

e Land surface modified to sustain maximum infiltration rates, typically consisting of
vertical excavation of native soils and filling with coarse drain rock or other highly
permeable material.

e Stormwater is typically not routed to infiltration features, but rather implemented to
reduce volumes generated from adjacent impervious surfaces.

e Small sized Treatment BMP type constructed in Lake Tahoe.

BMP RAM observation to measure the infiltration rate in inches per hour (in/hr) of a
pervious surface using a single-ring infiltrometer.

The user creates a mapped inventory of Treatment BMPs within the subject urban planning
catchment using available maps and information and field verification efforts. The
inventory includes unique IDs, spatial locations and relevant Treatment BMP
characteristics.

BMP RAM observation to quantitatively track the relative loss of the Treatment BMP
storage capacity. A permanent staff plate is installed near the outlet of Treatment BMP and
the lowest visible value is recorded during BMP RAM field observation.

Improvement of stormwater quality through the use engineered flow-through systems.
Flow-through systems can be designed to (1) physically trap, separate, and/or sieve
particulate matter and/or (2) use active media to treat dissolved constituents as
stormwater is transported downgradient.

A stormwater treatment process. Concentration reductions of biologically available
nutrients in stormwater due to uptake by growing vegetation, during photosynthesis. Fall
and winter respiration of vegetation can result in increased biologically available nutrient
release due to vegetation decay.

The BMP RAM Score is determined by the integration of observation scores. Each
observation value (obtained by the user in BMP RAM STEP 4) is converted to an
observation (0-5) score based on the pre-determined benchmark (5) and threshold (2)
values set by the user and stored in the DATABASE. The BMP RAM user enters the field
observation values per the protocols outlined in Chapter 8, and the DATABASE internally
calculates individual observation scores, as well as the overall BMP RAM Score. (See
Chapter 8 for scoring calculations.)

The BMP RAM scoring approach includes 5 distinct observation types that have been
lettered A-E. Each observation type has a different combination of user input requirements
during the BMP RAM STEP 3 and internal database calculations to determine the
observation scores.
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Particle Capture

Porous Pavement

Runoff
Observation

Sediment Trap

Sediment Trap
Capacity

Settling Basin

Treatment Process: Removal of particulate matter in stormwater through flow attenuation.
Decreasing flow velocity limits the transport capacity of stormwater, allowing particle
settling and retention.

Treatment BMP Type

e Porous pavement consist of a durable, pervious surface overlaying a crushed stone base
that stores rainwater before it infiltrates into the underlying soil.

e Porous pavement can include an underlying reservoir to increase infiltration rates.

e Local stormwater is typically not routed to a porous pavement surface, but rather
constructed to minimize the volume of stormwater generated and routed downgradient
from a previously impervious surface.

e Footprint of Treatment BMP type can vary greatly, typically used for parking lots or other
impervious surfaces.

BMP RAM observation to quickly evaluate the infiltration capacity of an Infiltration Feature
or Biofilter. A known volume of water is applied to the soil substrate of the Treament BMP
and a simple observation is made as to whether the water is infiltrated into the soil or not.

Treatment BMP Type

e Typically constructed on site using low cost vertical corrugated metal (CMP) and trash
rack placed in stormwater flow path to capture sediment, debris, coarse particles and
associated pollutants in a deep (>5 ft) sump.

e Minimal to no volume loss occurs due to vertical accumulation of road side particulates
and relatively small footprint.

e Typically located on road shoulder stormwater flow paths.

e Small sized Treatment BMP type constructed in Lake Tahoe.

BMP RAM observation to quantitatively track the relative loss of Sediment Trap storage
capacity. Field personnel use a stadia rod to measure the remaining distance from top of
the accumulated sediment to the invert of the outlet during BMP RAM field observation.

Treatment BMP Type

e Structures typically placed at the inlet of other treatment BMPs to pre-treat inflowing
stormwater and retain coarse sediment loads prior to stormwater entering subsequent
Treatment BMP.

e Load reductions are realized by concentration reductions. Minimal to moderate volume
loss occurs.

e Typically small to moderate sized Treatment BMP type constructed in Lake Tahoe.
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Total suspended
sediment (TSS)

Threshold

Threshold Value

Treatment BMP

Treatment BMP
Condition

Treatment Process

TSS is the mass of sediment contained in a known volume of water, and stormwater
samples analyzed for TSS can be used to quantify the suspended sediment loads
transported in runoff.

The Treatment BMP condition that the user has determined to be no longer acceptable
from a water quality treatment perspective. The threshold equate to a RAM Score of 2.
Typically, threshold values for each of the field observations are determined by the user
relative to benchmark values. The integration of field observations are calculated by the
database to determine the Treatment BMP RAM Score (i.e. condition) at the time of
observations.

The threshold value for a specific observation equates to a BMP RAM score of 2, indicating
maintenance is required to preserve the intended water quality benefits. Depending upon
the observation type, the threshold value is either directly determined by the user,
calculated as a result of the threshold criteria determined by the user, or a default value. In
some instances, the observation type requires the user to set the threshold value, which is
either an actual value or a relative % decline in the benchmark value. The BMP RAM User
Manual V.1 details the user steps necessary to determine and input threshold values as
required (BMP RAM STEP 3). The BMP RAM development team provides recommended
threshold values for each observation type (Table 5 of the User Manual v1). See Chapter 8
BMP RAM Scoring for empirical scoring details.

Structural BMPs that accept, attenuate, and treat urban stormwater. Treatment BMPs are
implemented to reduce pollutant loads in stormwater by either removing pollutants
and/or by reducing surface water volumes. The BMP RAM defines Treatment BMP Types
by the processes relied upon for water quality improvements. Users of the BMP RAM must
define the Treatment BMP type by these processes, rather than rely on previous naming
conventions.

The condition is defined as a continuum of the water quality performance capability of a
Treatment BMP. A Treatment BMP is considered at benchmark following installation
and/or after adequate maintenance. As pollutant loading and treatment occurs during
subsequent storm events, the condition of a Treatment BMP gradually declines. At some
point, the operational performance of the specific Treatment BMP falls below the pre-
determined acceptable condition (i.e., threshold) and maintenance is required.

Physical, chemical, or biological means employed by a Treatment BMP to remove/retain
the pollutants of concern and/or reduce stormwater volumes that ultimately reach Lake
Tahoe. Treatment BMPs in Lake Tahoe rely on 4 primary, passive processes to reduce the
load of pollutants in stormwater: infiltration, particle settling, media filtration and nutrient
cycling.

Final: September 2009
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Treatment Vault  Treatment BMP Type

e Flow-through confined space structure that separates sediment, debris and other
particulate pollutants from the water volumes via various settling techniques.

e Water quality improvements of stormwater continuing downgradient expected as a
result of particle capture. No volume loss occurs due to impervious base, thus pollutant
load reductions realized by concentration reductions due to particle capture.

e Typically manufactured and proprietary structures.

e Treatment BMP strategically placed in stormwater drainage path and treated water is
conveyed downgradient.
e Typically a moderate sized Treatment BMP type constructed in Lake Tahoe.

Treatment Vault  BMP RAM observation to quantitatively track the relative loss of Treatment Vault storage
Capacity capacity. Field personnel use a stadia rod to measure the remaining distance from top of
the accumulated sediment to the invert of the outlet during BMP RAM field observation.

User Data Entry Database function. The data inputs entered by the user to populate the database with the
required information to calculate and track BMP RAM Scores.

Vegetation Cover BMP RAM observation to characterize the vegetation types and percent cover within the
frequently inundated area of a Treatment BMP. Vegetation types include: wetland species,
riparian species, grass species, and terrestrial trees.

Wet Basin Treatment BMP Type

e A constructed basin with discrete inlet(s) and outlet(s) that detains runoff and has a
persistent pool of surface water typically through the wet season and intermittently
and/or consistently in the dry season.

e Wet basin detention result in flow rate reductions, increased hydraulic residence times
and particle aggregation and subsequent settling. Substrate is typically fine organic
matter and silt making infiltration rates relatively low. Pollutant load reductions realized
by particle capture and biogeochemical processes due to high vegetation presence.
Annual stormwater volume reductions occur primarily by evapotranspiration.

e High inundation frequency increases the vegetation density. Dominant vegetation is
wetland species and can be supplemented with riparian species with very high densities.

e Stormwater is typically routed to the BMP and expected to be conveyed downgradient
after treatment.

o Typically a larger sized Treatment BMP type constructed in Lake Tahoe.

e Note that a wet basin does not include open types of wetland systems that do not have
discrete inlets and outlets

Final: September 2009 p. 74
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[1l. FIELD OBSERVATION DATASHEETS

The user will populate field datasheets by Treatment BMP Type when implementing STEP 4 of the
BMP RAM. Blank STEP 4 field datasheets are provided in the following order:

Dry Basin

Wet Basin
Infiltration Basin
Treatment Vault
Cartridge Filter
Bed Filter
Settling Basin
Biofilter

. Infiltration Feature
10. Porous Pavement
11. Sediment Trap
12. Drop Inlet

©ONDURWNE
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BMP RAM Field Observation Datasheet
DRY BASIN

BMP ID

Observation Date/Time
Observation Date

Observer Name
Personnel

Vegetation Cover

Vegetation Type

Wetland Species Riparian Species Terrestrial Trees Grass Species NO Vegetation To_tal
Wet % Riparian % Tree % Grass % No Veg % 100%

%

cover
Constant Head Permeameter (Infiltration)
# of measurements Benchmark
Number of Surface Types necessary Reading (Y/N)
Benchmark?
Measurement ID Location
t* r* T r t r t r t r t r t r
1
2
3
4
5
*Where t is Time in minutes and r is Reading in inches
Material Accumulation (Depth)
Staff Plate ID Lowest value visible (0.0 ft) Benchmark Reading
Depth ID Depth (ft) (Y/N)
Benchmark?
Conveyance
Functioning as If NOT functioning as intended

Conveyance intended? Requires . .

Featu\:e ID Functioning? debrisc:emoval? Possible advanced maintenance?

(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet

WET BASIN

BMP ID

Observation Date/Time
Observation Date

Observer Name
Personnel

Vegetation Cover

Vegetation Type

Wetland Species Riparian Species Terrestrial Trees Grass Species NO Vegetation To_tal
o H H o [ [ [ -
Wet % Riparian % Tree % Grass % No Veg % 100%
% cover
Material Accumulation (Depth)
Staff Plate ID Lowest value visible (0.0 ft) Benchmark Reading
Depth ID Depth (ft) (Y/N)
Benchmark?
Conveyance
Functioning as If NOT functioning as intended
Conveyance intended? Requires . .
5
Feature ID Functioning? debris removal? Possible advanced maintenances
(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet
INFILTRATION BASIN

BMP ID

Observation Date/Time
Observation Date

Observer Name

Personnel

Vegetation Cover

Vegetation Type

Wetland Species IZ'S:‘:;:: Terrestrial Trees Grass Species NO Vegetation To_tal
0 0 o, o, -
Wet % Riparian % Tree % Grass % No Veg % 100%
% cover
Constant Head Permeameter (Infiltration)
# of Benchmark Reading
Number of Surface Types measurements (Y/N)
necessary Benchmark?
Measurement ID Location
t* r* T r t r t r t r t r t r
1
2
3
4
5
*Where t is Time in minutes and r is Reading in inches
Conveyance
Functioning as If NOT functioning as intended
. 5 -
Conveyance |nter.1de.d. R'eqwres Possible advanced maintenance?
Feature ID Functioning? debris removal?
(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet
TREATMENT VAULT

BMP ID

Observation Date/Time
Observation Date

Observer Name

Personnel
Treatment Vault Capacity (Depth)
# of measurements
Measurement ID Depth (ft) Benchmark Reading (Y/N)
Depth ID Depth (ft) Benchmark?
Conveyance
Functioning as If NOT functioning as intended
Conveyance intended? Requires . .

2

Feature ID Functioning? debris removal? Possible advanced maintenances
(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet
CARTRIDGE FILTER

BMP ID

Observation Date/Time
Observation Date

Observer Name
Personnel

Confined Space

Does the floor of the Treatment BMP have standing water? (Y/N)
Standing Water?

If yes, what is the depth of standing water? (in)

If yes, repeat observation in 24 — 48hrs:
Does the floor of the Treatment BMP have standing water? (Y/N)

24 Hours Later?

What is the depth of standing water? (in)

Conveyance
Functioning as If NOT functioning as intended
Conveyance intended? Requires . .
. ) P I ?
Feature ID Functioning? debris removal? ossible advanced maintenance
(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet
BED FILTER

BMP ID

Observation Date/Time
Observation Date

Observer Name
Personnel

Constant Head Permeameter (Infiltration)

# of measurements Benchmark Reading
Number of Surface Types necessary (Y/N)
Benchmark?
Measurement ID Location
t* r* t r t r t r t r t r t r
1
2
3
4
5
*Where t is Time in minutes and r is Reading in inches
Conveyance
Functioning as If NOT functioning as intended
Conveyance mter'\de'd? R.eqwres Possible advanced maintenance?
Feature ID Functioning? debris removal?
(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet
SETTLING BASIN

BMP ID

Observation Date/Time
Observation Date

Observer Name

Personnel
Material Accumulation (Depth)
Staff Plate ID Lowest value visible (0.0 in) Benchnz\a(;l&)Readmg
Depth ID Depth (ft) Benchmark?
Conveyance
Functioning as If NOT functioning as intended
Conveyance intended? Requires . .
5
Feature ID Functioning? debris removal? Possible advanced maintenances
(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet

BIOFILTER

BMP ID

Observation Date/Time
Observation Date

Observer Name
Personnel

Vegetation Cover

Vegetation Type

Wetland Species | Riparian Species | Terrestrial Trees Grass Species NO Vegetation To=tal
Wet % Riparian % Tree % Grass % No Veg % 100%
% cover
Runoff

Measurement ID

Is pool of water present after 20 seconds?

(Y/N)

IF any measurements above = yes THEN result = yes ELSE no

Conveyance
Feature ID

Runoff?
Conveyance
Functioning as If NOT functioning as intended
F::(i?::i:?g? deb?ii?'zlr;ecfval? Possible advanced maintenance?
(Y/N) (Y/N) (Y/N)

Notes:




Best Management Practices Maintenance Rapid Assessment Methodology

User Manual V.1

BMP RAM Field Observation Datasheet
INFILTRATION FEATURE

BMP ID

Observation Date/Time
Observation Date

Observer Name
Personnel

Vegetation Cover

Vegetation Type

Wetland Species | Riparian Species | Terrestrial Trees Grass Species NO Vegetation To=tal
Wet % Riparian % Tree % Grass % No Veg % 100%
% cover
Runoff

Measurement ID

Is pool of water present after 20 seconds?

(Y/N)

IF any measurements above = yes THEN result = yes ELSE no

Conveyance
Feature ID

Runoff?
Conveyance
Functioning as If NOT functioning as intended
F::(i?::i:?g? deb?ii?'zlr;ecfval? Possible advanced maintenance?
(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet
POROUS PAVEMENT

BMP ID

Observation Date/Time
Observation Date

Observer Name

Personnel
Infiltrometer (Infiltration)
Benchmark Reading
BMP Area (ftz) # of measurements (Y/N)
necessary Benchmark?
Measurement ID Location
t* r r t r t r t r
1
2
3
4
5
*Where t is Time in minutes and r is Reading in inches
Conveyance
Functioning as If NOT functioning as intended
Conveyance intended? Requires . .
Featu‘:e ID Functioning? debris(:‘emoval? Possible advanced maintenance?
(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet
SEDIMENT TRAP

BMP ID

Observation Date/Time
Observation Date

Observer Name

Personnel
Sediment Trap Capacity (Depth)
Depth ID
(same as BMP_ID)
Depth (ft)
Depth (ft)
Benchmark Reading (Y/N)
Benchmark?
Conveyance
Functioning as If NOT functioning as intended
Conveyance intended? Requires . .
FeatuZe ID Functioning? debrisqremoval? Possible advanced maintenance?
(Y/N) (Y/N) (Y/N)

Notes:
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BMP RAM Field Observation Datasheet

DROP INLET
Observation Date/Time
Observation Date
Observer Name
Personnel
Conveyance

Conveyance
Feature ID

Functioning as

If NOT functioning as intended

intended? Requires . .
L . Possible advanced maintenance?
Functioning? debris removal?
(Y/N) (Y/N) (Y/N)

Notes:
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APPENDIX A: TESTBMP RAM IN COON CATCHMENT

2NDNATURE tested and refined the BMP RAM protocols detailed in the BMP RAM User Manual Version
1 using existing Treatment BMP infrastructure in the Coon Catchment in Kings Beach, Placer County, CA.
The main objective of the testing was to refine the BMP RAM concepts and produce example products
to assist new users of the BMP RAM in the future. The Coon Catchment BMP RAM results are for
illustrative purposes only. In order to provide a complete example, 2NDNATURE populated the database
with fictional data in order to set benchmark and threshold values (STEP 3). The observation values are
accurate but the BMP RAM Scores are dependent upon the benchmark and thresholds, and thus the
BMP RAM Scores presented in Appendix A are for illustrative purposes of the BMP RAM tool only.
The following summarizes the source and quality of data 2NDNATURE used to complete the BMP RAM
on the Coon Catchment for each BMP RAM STEP compiled in Appendix A.

e STEP 1-2NDNATURE utilized existing Urban Planning Catchment shapefiles developed by
2NDNATURE and Placer County in February 2009. These catchments are not currently
considered final.

e STEP 2 — 2NDNATURE reviewed existing engineering plans provided by Placer County
Department of Public Works (Kings Beach Watershed Improvement Project, June 2005) to
develop the initial inventory. Environmental Incentives personnel field verified the draft
inventory in April 2009 and 2NDNATURE revised and finalized the Coon Catchment BMP
Inventory based on their observations. Figures Al and A2 and the STEP 2 Inventory Data report
are provided as example products of BMP RAM Step 2.

e STEP 3 —Based on best professional judgment, field observations in May 2009, and the default
threshold values, 2NDNATURE estimated benchmark and threshold values for each Treatment
BMP inventoried in STEP 2. 2NDNATURE estimated some benchmark values to ensure that the
final Coon Catchment Test BMP RAM Scores represented a range of Treatment BMP conditions
for illustration purposes. The STEP 3 report generated by the database is provided.

e STEP 4 — 2NDNATURE field personnel conducted and tested the field observation protocols in
May and June of 2009. This data was entered into the database per the guidance provided in the
BMP RAM User Manual.

e STEP 5—Based on the STEP 4 field observations, the database generated Test BMP RAM Scores
for the Coon Catchment. STEP 5 BMP RAM Scores Report are provided.

e STEP 6: Figure A3 provides an example spatial display of the Coon Catchment for analysis to
determine maintenance priorities during the summer of 2009. 2NDNATURE has also created an
example online display (http://2ndnaturellc.com/googleMaps/ ) using the data collected in the

test Coon Catchment inventory and field evaluations to demonstrate possible future capabilities
of the BMP RAM versions. These results are for illustrative purposes only and the data does
not reflect current maintenance priorities within the Coon Catchment.
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STEP 2 INVENTORY DATA Monday, July 13, 2009

10:42:30 AM
UPCID: Coon

Pretreat- wQ Name Filter Location Type
ment Capacity  Footprint  Diameter Manu- and Media Thickness Verified? Verified
Type BMP ID BMP_ID (cu-ft) (sg-ft) (in) facturer Model Type  #Filters (ft) ?
Biofilter
Coon_BIO23
Conveyance Feature ID Type Location Description
Coon_BI0O23_IN Inlet Vegetated Swale
Coon_BIO23_OUT Outlet Vegetated Swale
Coon_BIOO1
Conveyance Feature ID Type Location Description
Coon_BIOO1_IN Inlet Inlet
Coon_BIO01_OUT Outlet Outlet
Coon_BIO32
Conveyance Feature ID Type Location Description
Coon_BIO32_IN Inlet Vegetated Swale
Coon_BIO32_0OUT Outlet Vegetated Swale
Coon_BIO31
Conveyance Feature ID Type Location Description
Coon_BIO31_IN Inlet Vegetated Swale
Coon_BIO31_OUT Outlet Vegetated Swale

BMP RAM STEP 2 Inventory Data - Appendix B Example Page 1 of 17



UPCID: Coon

Pretreat- wQ Name
ment Capacity  Footprint  Diameter Manu- and Media
Type BMP ID BMP_ID (cu-ft) (sg-ft) (in) facturer Model Type  #Filters
Coon_BIO30
Conveyance Feature ID Type Location Description
Coon_BIO30_IN Inlet Vegetated Swale
Coon_BIO30_OUT Outlet Vegetated Swale
Coon_BIO29
Conveyance Feature ID Type Location Description
Coon_BIO29_IN Inlet Vegetated Swale
Coon_BIO29_OUT Outlet Vegetated Swale
Coon_BIO28
Conveyance Feature ID Type Location Description
Coon_BI0O28_IN Inlet Vegetated Swale
Coon_BI0O28_OUT Outlet Vegetated Swale
Coon_BI0O27
Conveyance Feature ID Type Location Description
Coon_BI027_IN Inlet Vegetated Swale
Coon_BIO27_0OUT Outlet Vegetated Swale
Coon_BIO25
Conveyance Feature ID Type Location Description
Coon_BIO25_IN Inlet Vegetated Swale
Coon_BIO25_OUT Outlet Vegetated Swale

BMP RAM STEP 2 Inventory Data - Appendix B Example

Filter

(ft)

Location Type
Thickness Verified? Verified
?
o

Page 2 of 17



STEP 2 INVENTORY DATA

Due to its length, only a portion of the STEP 2 Inventory Data is presented. Please see the database for
the entire report.




STEP 3 REPORT

UPCID: Coon

Benchmark Infiltration Rates

Benchmark Infiltration THR
Observation Rate Infiltration Rate
BMP ID Date (in/hr) (in/hr)
Coon_DBO1
5/1/2009 0.66 1.20
Coon_DBO02
5/1/2009 0.25 0.96
Benchmark Depth Measurements
Depth Location Depth Ovservation
BMP ID Location ID Description Tvpe Date
Coon_DBO1
1 Stadia Rod
5/1/2009
Coon_DB02
2 Stadia Rod
5/1/2009
Coon_ST01
3 Stadia Rod
5/1/2009
Coon_ST02
8 Staff Plate
5/1/2009
Coon_ST03
9 Staff Plate
5/1/2009
Coon_ST11
15 Staff Plate
5/1/2009

BMP RAM STEP 3 Report - Appendix B Example

Monday, July 13, 2009
10:44:22 AM

Benchmark Threshold
Depth (ft) Depth (ft)

0 -2.00
0 -0.89
5 -2.76
5 10.79
10 7.22
6 5.30

Page 1 of 1
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Monday, July 13, 2009

STEP 5 BMP RAM Scores

10:45:17 AM
UPCID: Coon
BMP ID Treatment BMP Type Observation Date BMP RAM SCORE

Coon_BIO01 Biofilter

7/9/2009 31
Coon_BIO02 Biofilter

6/3/2009 5.0
Coon_BIOO03 Biofilter

6/3/2009 5.0
Coon_BIO04 Biofilter

7/9/2009 3.3
Coon_BIOO05 Biofilter

6/3/2009 4.6
Coon_BIO06 Biofilter

6/3/2009 4.6
Coon_BIOO07 Biofilter

6/3/2009 4.6
Coon_BIO09 Biofilter

6/3/2009 3.9
Coon_BIO10 Biofilter

6/3/2009 4.6
Coon_BIO13 Biofilter

6/3/2009 3.2
Coon_BIO14 Biofilter

6/3/2009 3.2
Coon_BIO16 Biofilter

7/9/2009 2.2
Coon_BIO17 Biofilter

6/3/2009 2.0
Coon_BIO18 Biofilter

7/9/2009 2.0
Coon_BIO20 Biofilter

6/3/2009 4.3

BMP RAM STEP 5 RAM Scores - Appendix B Example Page 1 of 5



UPCID: Coon

BMP ID Treatment BMP Type Observation Date BMP RAM SCORE

Coon_BIO21 Biofilter

6/3/2009 4.3
Coon_BIO23 Biofilter

7/9/2009 3.8
Coon_BIO25 Biofilter

7/9/2009 34
Coon_BIO26 Biofilter

7/9/2009 5.0
Coon_BIO27 Biofilter

7/9/2009 31
Coon_BIO28 Biofilter

7/9/2009 5.0
Coon_BIO29 Biofilter

7/9/2009 5.0
Coon_BIO30 Biofilter

6/3/2009 5.0
Coon_BIO31 Biofilter

7/9/2009 3.8
Coon_BIO32 Biofilter

6/3/2009 2.0
Coon_DBO1 Dry Basin

5/1/2009 24

6/3/2009 4.2
Coon_DBO02 Dry Basin

5/1/2009 2.5

6/11/2009 5.0
Coon_DI02 Drop Inlet

6/4/2009 5.0
Coon_DIO3 Drop Inlet

6/12/2009 5.0
Coon_DIO4 Drop Inlet

6/4/2009 5.0

BMP RAM STEP 5 RAM Scores - Appendix B Example Page 2 of 5



UPCID: Coon

BMP ID
Coon_DIO5

Coon_DIO06

Coon_DIO7

Coon_DIO8

Coon_DIO9

Coon_DI10

Coon_DI12

Coon_DI13

Coon_IB0O1

Coon_IF01

Coon_IF03

Coon_IFO5

Coon_IF06

Coon_IF08

Coon_IF09

Coon_IF10

Treatment BMP Type
Drop Inlet

Drop Inlet

Drop Inlet

Drop Inlet

Drop Inlet

Drop Inlet

Drop Inlet

Drop Inlet

Infiltration Basin

Infiltration Feature

Infiltration Feature

Infiltration Feature

Infiltration Feature

Infiltration Feature

Infiltration Feature

Infiltration Feature

Observation Date

6/3/2009

6/4/2009

6/4/2009

6/10/2009

6/4/2009

7/9/2009

7/9/2009

7/9/2009

7/9/2009

6/11/2009

6/16/2009

6/12/2009

6/4/2009

6/4/2009

6/11/2009

6/11/2009

BMP RAM STEP 5 RAM Scores - Appendix B Example

BMP RAM SCORE

5.0

5.0

5.0

5.0

2.0

5.0

5.0

5.0

0.6

4.6

1.5

24

2.8

5.0

2.8

2.8
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UPCID: Coon

BMP ID Treatment BMP Type Observation Date BMP RAM SCORE
Coon_IF11 Infiltration Feature
6/11/2009 2.0
Coon_IF12 Infiltration Feature
6/14/2009 2.0
Coon_IF14 Infiltration Feature
7/9/2009 1.5
Coon_STO01 Sediment Trap
5/1/2009 5.0
6/5/2009 4.9
Coon_ST02 Sediment Trap
5/1/2009 4.6
6/11/2009 5.0
Coon_ST03 Sediment Trap
5/1/2009 0.7
6/11/2009 4.6
Coon_ST04 Sediment Trap
6/13/2009 5.0
Coon_STO05 Sediment Trap
6/12/2009 3.9
Coon_ST06 Sediment Trap
6/12/2009 5.0
Coon_ST08 Sediment Trap
6/11/2009 3.6
Coon_ST09 Sediment Trap
6/10/2009 4.7
Coon_ST11 Sediment Trap
5/1/2009 1.5
6/10/2009 2.9
Coon_ST12 Sediment Trap
6/10/2009 5.0
Coon_ST13 Sediment Trap
6/9/2009 4.5

BMP RAM STEP 5 RAM Scores - Appendix B Example Page 4 of 5



UPCID: Coon

BMP ID
Coon_ST14

Coon_ST15

Coon_ST16

Coon_ST17

Coon_ST18

Coon_ST19

Coon_ST20

Coon_ST21

Coon_ST22

Coon_ST23

Coon_ST24

Coon_ST25

Coon_ST26

Treatment BMP Type

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Sediment Trap

Observation Date

7/9/2009

6/10/2009

6/7/2009

7/9/2009

7/9/2009

6/10/2009

6/11/2009

6/4/2009

6/11/2009

6/12/2009

6/10/2009

7/9/2009

7/9/2009

BMP RAM STEP 5 RAM Scores - Appendix B Example

BMP RAM SCORE

5.0

5.0

5.0

5.0

5.0

4.5

4.4

4.2

4.9

5.0

4.5

5.0

5.0

Page 5 of 5





