Standard Operating Procedure (SOP) #7
Selecting Water Quality Sampling Stations

Version 4.0 (November 12, 2024)
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New Revision Author Changes Made Reasons for Change Previous
Version # | Date Version #

Only changes in this specific SOP will be logged here. Version numbers increase incrementally by
hundredths (e.g., version 1.01, version 1.02) for minor changes. Major revisions should be designated
with the next whole number (e.g., version 2.0, 3.0, 4.0). Record the previous version number, date of
revision, author of the revision, changes made, and reason for the change along with the new version
number.

Purpose

This SOP describes how to select water quality sampling stations. Sample stations will be selected
within three different sampling frames: accessible reaches of perennial streams, marine waters with
potential park impacts, and brackish water resources (anchialine pools, fishponds, and a saline lake).

A master equipment list for the entire Water Quality Vital Signs Monitoring Protocol can be found in
Appendix SOP 2.a of SOP #2 General Tasks Prior to Conducting Field Work. The master equipment
list should be updated simultaneously if this or any SOP requiring an equipment list is revised. A list
of equipment required to complete the tasks specified in this SOP has been provided in Appendix
SOP 7.a. in this SOP.

Selecting Water Quality Sampling Locations
The following steps will be done prior to conducting any field work.

Note: Fixed sampling points were originally generated using ArcMap® 9.3 and Hawth’s Tools. NO
new fixed sites need to be generated, so those procedures are no longer outlined in this SOP.

The Marine component of the Water Quality protocol was revised in 2023, and new ‘near-shore’
fixed sampling points were added at that time. These fixed sites were established by crews in the field
based on specific criteria. Field crews recorded the sampling point location in the field, this location
was then added to the master spatial databases by the PACN GIS Specialist.

The three different sampling frames require different methods for temporary sampling station point
generation or selection. All three methods are outlined below.

e Perennial Streams — Generate random points along streams (polylines).

e Marine Areas — Generate random points within sampling frames (polygon).

e Anchialine Pools — Select random points from preset list of all available anchialine pools.
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Generating and Selecting Random Points for Temporary Sampling Stations

The GIS Specialist or other trained staff will generate and select random points for sampling using
ArcGIS® desktop software (as of publication, the version in use is ArcGIS Pro 3.3.1). Please refer to
Appendix SOP 7.b. for a complete sampling schedule and list of points needed for each park and

sampling frame.

Generating Random Points for Temporary Sampling Locations in Perennial Streams
1. Open ArcGIS Pro and load the park specific map project and necessary layers including park
boundaries, coastlines, roads, trails, and sampling streams. The previous year’s Pro Project
will be located in the Water Quality Monitoring project workspace in the PACN 1&M
SharePoint site! within the directory indicated below. Save a new copy of the Pro Project to a
similar directory for the current year.

Previous vear’s directory: “Spatial info” folder > Year folder >

“[YYYY]> WQ point_generation” folder in SharePoint (Figure SOP 7.1).

4 Pacific Island Inventory and Monitoring Network
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Figure SOP 7.1. Example of previous year's Water Quality Monitoring point generation in SharePoint.

L PACN I&M SharePoint site, https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM (last accessed 12 November

2024).

2IYYYY] = 4-digit year, referenced throughout this SOP.
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https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/

2. Create a temporary file geodatabase (.gdb) within the current year’s WQ_point_generation
folder (same directory as above except for current year, see Figure SOP 7.1 for an example).
This geodatabase file can house all the temporary files created during random point
generation.

3. Generate random points along sampling streams.

a. Open the Create Random Points Tool (Tools button is located within the Analysis
Tab, Geoprocessing Group on the Pro ribbon) and set the following criteria (Figure

SOP 7.2):
—————————————————|
Geoprocessing v O
) Create Random Points &)

Parameters Environments

3

WO _2023_pt_generation.gdb

! Output Point Feature Class
HALE_ WO _fw_2023_01_proposed_temp_generation

Constraining Feature Class

Sampling Strearns (merged) -
Mumber of Points [value or Long -
field]

a2
Minimum Allowed Linear Unit -

Distance [value or field]
30| |Meters -

[ ] Create Multipoint Output

Fun -

Figure SOP 7.2. Create Random Points Tool and setting criteria.

i. Set Output Location and Output Point Feature Class to the temp geodatabase
created in Step 2, (.gdb) and name the output feature class as desired.
Suggested name =
[PARK]_WQ_fw_[YYYY]_[Quarter]_proposed_temp_generation

ii. Select the Constraining Feature Class. This will be the sampling stream
segments of the sampling frame in question. These feature classes are located
within “sampling_streams_freshwater” Feature Dataset of the master PACN
Water Quality GIS database (PACN_WQ_MASTER.gdb), located in the
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“Data” folder in the PACN Monitoring Archive?® for Water Quality
Monitoring in SharePoint.

Important Note: the sampling stream segments must all be merged into a
single attribute or the tool will not run properly. If segments are separate
attributes, the number of desired points for the entire stream sampling frame
will be generated for each segment regardless of size, and not overall for the
sampling frame. In addition to producing too many points, this will skew
point generation to the smaller segments.

iii. Enter the desired number of points to be generated in the “Long” field under
Number of Points [value or field]. Refer to Appendix SOP 7.b. to determine
the number of points needed.

iv. Setthe “Linear Unit” field under Minimum Allowed Distance [value or field]
to 50 meters.

v. Do not check the box for Create Multipoint Output—if checked, then
uncheck.

vi. Run the tool. The output generated is the random points.

4. Verify successful point generation. Random points should not be within 50 m of one another
(this is set in the Minimum Allowed Distance input of the tool) but may be within any
distance of a fixed points.

5. Repeat steps 2-3, and then complete steps 6-9 for all ‘sampling frames’ (i.e., Quarters).

6. Add the following data fields for each of the recently generated feature classes—you can
copy and paste fields within the Field editor in ArcGIS Pro. (Figure SOP 7.3).

e Samp_Frame (Text, 5 characters)
e Random (Float)

e Rnd (Short Integer)

3 PACN Monitoring Archive, https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/monitoring_archive
(accessed 19 December 2022).
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https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/monitoring_archive/Water%20Quality/Forms/File%20Count.aspx?id=%2Fsites%2Fnps%2DPWR%2DPACNIM%2Fmonitoring%5Farchive%2FWater%20Quality%2FSpatial%5Finfo%2FProgrammatic%2FGIS%5FData%2FData&viewid=32d28223%2De0ec%2D47f0%2D9f8f%2D5a562b289389&OR=Teams%2DHL&CT=1652229371258&params=eyJBcHBOYW1lIjoiVGVhbXMtRGVza3RvcCIsIkFwcFZlcnNpb24iOiIyNy8yMjA0MDExMTQwOSJ9
https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/monitoring_archive

WQ_2023_point_generation - ArcGIS Pro

4[] visible

O *
2 Fields: HALE_WQ_202...w_Q1_generation X -
i |HALE_WC_2023_proposed_temp_f -
Ii‘ Read Only  Field Name  Alias Data Type Allow MULL D Highlight Mumber Format Domain Default  Length

o]l QD Object ID O Mumeric

O Shape Shape Geometry O

O Samp_Frame Samp_Frame Text O 5

Il Random Random Float | Murneric

O Rnd Rnd Short [l Murneric

Click here to add a new field.

Figure SOP 7.3. Adding data fields for each of the recently generated featured classes.

7. Populate the Sampling Frame field with the appropriate Quarter (i.e., Q1, Q2, etc.).

8. Use the Field Calculator Tool to generate a set of random numbers for cells in the Random
field by setting the following criteria (Figure SOP 7.4, below):
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Geoprocessing * B x
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| Python 3 -
Expression
Fields Y Helpers T
QD .conjugate() -
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CIiD amag()
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real()
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o
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Enable Unde (I

v Calculate Field completed.
View Details Open History

Gecprocessing | Attributes

Figure SOP 7.4. Field Calculator Tool and setting criteria.

a. Within the Field Calculator Tool, make sure the Expression Type is set to “Python 3.”

b. Type the following code into the Code Block field:

import random

PACN Water Quality Monitoring Protocol
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def rand():
return random.random()

c. Then type the following code into the Random = field:

rand()

d. Run the tool.

9. Verify a new set of random numbers has been generated in the Random attribute field.

10. Sort (ascending) the attribute table by the Random field (Figure SOP 7.5), and then populate
the Rnd field with ascending numbers in the order generated by sorting the Random field

(Figure SOP 7.6).

2021_WQ_point_generation - ArcGIS Pro
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Figure SOP 7.5. Sorting the Random field in the attribute table by ascending order.

2021_WQ_point_generation - ArcGIS Pro
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Click to add new row.

E 4
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Figure SOP 7.6. Populating the Rnd field with ascending numbers.

11. Run the Merge Tool (ArcToolbox > Data Management Tools > General > Merge) and merge
all the random point feature classes that have just been created. Suggested name =
[PARK]_fw_[YYYY]_WQ_proposed_temp_merge. Open the new merged feature class.
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12. Define/create schema on the merged feature class, and populate fields as described (Figure
SOP 7.7)—recommend that a schema template is created and then fields are copy/pasted in.

Specify schema as follows:

e Unit_Code (Text, 5 characters long); fill in as appropriate

e Samp_Year (Short integer); fill in as appropriate (YYYY format)

e Station_ID (Text, 15 long); populate in next step

e Loc Type (Text, 25 long); all cells populated with value “Freshwater”

e Loc_Name (Text, 25 long): populate as appropriate

e Samp_Frame (Text, 5 long); populate with quarter sampling is for (i.e., “Q1”)
e Latitude (Double)

e Longitude (Double)

e Rnd (Short integer); populate with plot number only, no zero in front

o GCS (Text, 50); All cells populated with value “World Geodetic System 1984”
e Geo_Datum (Text, 15); All cells populated with value “D_WGS 1984~

Current Layer HALE_ WQ_proposed_temp_fw_20z -

4 [Y]visible [M] Read Only = Field Name | Alias Data Type ] Highlight MNumber Format Domain = Default Length
QBJECTID QD bject ID [l meric
O Shape Shape Geometry O
O Random Random at O MNumeric
O Latitude Latitude Double O MNumeric
O Longitude Lengitude O Numeric
D Unit_Code Unit_Code Text D 5
O Samp_Year Samp_Year O Numeric
] Station_|D Station_|D Text ] 15
O Loc_Type Loc_Type T O Freshwater 25
D Loc_Mame Loc_Name Text D 25
O Samp_Frame | Samp_Frame | Text O 5
O Rnd Rnd Short O Numeric
O GCS GCS Text O ‘World Geodetic Systern 1984 50
O Geo_Datum  Geo_Datum  Text O D_WGS_1924 15

Click here to add a new field.

Figure SOP 7.7. Setting criteria for the merged feature class in the current layer.

13. Select the Station_ID field in the attribute table. Populate that field with the temporary point
names. The naming convention for temporary stream points is as follows:
“T[PARK][2-digit plot number]_fw”

Plot numbers start at 01 and ascend in sequence. To do this, use the Field Calculator Tool
with Arcade as the Expression Type and input the following expression (WAPA is used as
the Park Identifier in the code example below—change as needed when naming for other
parks): "TWAPAQ" + Sfeature.Rnd +"_fw".

Double check that station ID’s have been properly named T[PARK]xx_fw (xx = 01-08 or up

PACN Water Quality Monitoring Protocol SOP 7.9



to the number of plots required). For example, the third plot on the list for Guam stream
sampling in a given quarter would be named “TWAPAO03 fw”.

Note: If more than 9 points have been generated, the Arcade example given will add an extra
‘0’ into the Station_ID for plots 10 and up. To generate proper Station IDs for plots 10 and
higher, remove the ‘0’ after the park identifier in the Arcade example given.

14. Run the Sort Tool (ArcToolbox > Data Management Tools > General > Sort) on the merged
feature class (Figure SOP 7.8).

a. Sort by Sampling Frame (ascending), and then by Rnd (ascending).
b. Suggested name = [PARK]_WQ _fw_[YYYY]_proposed_tempmerge_sort

c. Open the new feature class and verify proper sorting (Figure SOP 7.9).

Geoprocessing > A x
®© Sort @®
Parameters Environments

Input Dataset
HALE_WQ_fw_2023_proposed_temp_merge 22
€3 Output Dataset
HALE_WQ_fw_2023_proposed_temp_merge_sort

Field(s) R

Sort Field (V) Sort Method
Sampling Frame (Quarter) ¥ || Ascending o<
Rnd || Ascending ¥

- -

Figure SOP 7.8. Running the Sort Tool with set criteria.
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Figure SOP 7.9. Verifying settings in the new feature class.

15. Once all points have been generated, attributes populated, and sorted properly, export each
quarter as a shapefile (field staff can then upload to Garmin devices using DNRGPS). Files
should be exported and named as follows (Figure SOP 7.10):

File Location:
“Spatial_info” folder > Year folder > Park folder > “GIS_Data” folder >
“Shapefiles_for upload” folder in SharePoint

Shapefile Name:

[PARK]_WQ _fw_[YYYY]_[Quarter]_proposed_temp
(e.g., WAPA_WQ_fw_2023_Q1_proposed_temp.shp)
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Figure SOP 7.10. Example of exported shapefile location for a particular year and park in SharePoint.

16. Create (or import from previous year) a map layout within the Pro Project and generate PDF
maps for each sampling quarter. Files should be exported and named as follows (Figure SOP
7.11):

Export maps to the following directory:

“Spatial_info” folder > Year folder > Park folder > “Map_Products” folder in

SharePoint

Suggested naming convention:

[PARK]_WQ_fw_[YYYY]_[sampling_quarter]_[page_size]_[page_orientation].pdf
(e.g., KALA_WQ_fw_2023_Q1_letter_port.pdf)
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Pacific Island Inventory and Monitoring Network
Home Admin Budget Data Mgmt GIS Inventory Safety Staff Support

T Upload v & Editingridview & Share ¥ .m Sync | Download

Vital Signs > 13_water_quality > Spatial_info > 2023 > ALKA > Map_Products

[ Name -

o} ALKA WQ_ap_2023_letter_port.pdf

Figure SOP 7.11. Example of exported maps PDF file location for a particular year and park in
SharePoint.

17. Save copies of both Pro map (.mapx) and layout templates (.pagx) in the following directory:
“Spatial_info” folder > Year folder > Park folder > “GIS_Data” folder > “Projects” folder in
SharePoint (Figure SOP 7.12).

e Suggested naming conventions are (Figure SOP 7.12):
[PARK]_WQ_fw_[YYYY].mapx (Map Templates)
(e.g., KALA_WQ_fw_2020.mapx)

[PARK]_WQ_fw_[YYYY]_[Sampling_Quarter]_[page_size]_[page_orientation].pag
x (Layout Templates) (e.g., KALA_WQ_fw_2023 Q1 _letter_port.pagx)

@ Pacific Island Inventory and Monitoring Network

Home Admin Budget Data Mgmt GIS Inventory Safety Staff Support Vegetation Vital Signs Monitorin

T Uplead v B Editingridview [ Share v [m Sync | Download ] Add shortcut to OneDrive Kl Export

IVitaI Signs > 13_water_quality > Spatial_info > 2023 > HALE > GIS_Data > Projects

% Name ~ Modified - Modified By
[] HALE_WQ_fw_2023.mapx December 19, 2022 Wasser, Mark W
C] HALE_WQ_fw_2023_Alelele_letter_port.pagx December 19, 2022 Wasser, Mark W
1:\ HALE_WQ_fw_2023_Palikea_letter_port.pagx December 19, 2022 Wasser, Mark W

Figure SOP 7.12. Example of Pro map (.mapx) and layout templates (.pagx) file location for a particular
year and park in SharePoint.
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Generating Random Point for Temporary Sampling Locations in Marine Areas

Following the protocol update in 2023, temporary sampling stations for Marine Water Quality (WQ)
and Benthic/Marine Fish are no longer co-located. Some WQ data are still collected at the
Benthic/Marine Fish temporary stations (they are “YSI only sites” for WQ), so both kinds of
temporary sampling stations continue to be included in this SOP.

There are now two types of temporary sampling locations generated for Marine Areas.
a. Benthic & Marine Fish / Water Quality “YSI Only” Sites — sampled yearly
b. Water Quality Near Shore Sites — sampled bi-annually

Steps are the same as point generation for perennial streams, with the following changes for all
marine areas:Replace ‘fw’ > ‘mr’ and ‘Freshwater’ > ‘Marine’ anywhere those text sequences are
used or referenced in script, code, or naming conventions

For Benthic & Marine Fish / Water Quality “YSI Only” Sites (Yearly):

1. Steps 1 and 2 from the Perennial Stream section are unchanged. Use the same ArcGIS Pro
project and file geodatabase created there.

2. Follow step 3 instructions from the Perennial Stream section with the following changes:

a. Change from Step 3.i in the previous section — replace “WQ” with “BENT” in the
output class feature name (i.e. KAHO_BENT
mr_2025_Q4_temp_site_generation.shp).

b. Change from step 3.ii, in the previous section — The Constraining Feature Class will
be the polygon feature class for the marine sampling frame in question. These feature
classes are located within “sampling_frames marine” Feature Dataset of the master
PACN Water Quality GIS database (PACN_WQ_MASTER.gdb), located in the
“Data” folder in the PACN Monitoring Archive for Water Quality Monitoring in
SharePoint.

c. Change from step 3.iii in the previous section — the number of points to be generated
for each park will be set to 20 (or set to 22-24 in case any are rejected, and then
discard any unused ones in excess of 20). Refer to Appendix SOP 7.b. for more
details.

Important Note: Like the stream segments, the marine sampling frame polygons must
all be merged into a single attribute, or the tool will not run properly. The exception
to this is at WAPA — the marine temp sites need to be split evenly between Asan and
Agat Marine Units, so the Create Random Points geoprocessing tool should be run
with those two polygons not merged into a single attribute.

The Marine (Benthic) Sampling Frames were delineated with the following criteria:
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e Within park boundaries plus adjacent coastal areas that may impact (or be impacted
by) the park. Adjacent coastal areas extend to the edges of the watershed(s) in which
the park lies.

e Within 10 to 20 m depth contours.

e On hard substrate (basalt or limestone, or coral reef) that has been predetermined
from the benthic habitat map.

3. Follow steps 4-14 from the Perennial Stream section, making the ‘fw’ to ‘mr’ and
‘freshwater’ to “‘marine’ changes noted at the beginning of this section.

a. For step 5, the geoprocessing tool should be run four times — once for each unit with
these temporary marine sites which are sampled yearly. Upon completion there
should be four different output feature classes.

b. Step 7 — the Sampling Frame field should be populated with the appropriate quarters
as follows: KAHO = Q4; KALA = Q3; NPSA = Q2; WAPA = Q2.

4. Follow step 15 from the Perennial Stream section, but replace “WQ” with “BENT” in the
exported shapefile names, and remove ‘fw’ from the name.

a. File Location:
“Spatial_info” folder > Year folder > Park folder > “GIS_Data” folder >
“Shapefiles_for upload” folder in SharePoint

b. Shapefile Name:
[PARK]_BENT_[YYYY]_[Quarter]_proposed_temp
(e.g., KAHO_BENT_2024_Q4 proposed_temp.shp)

5. Follow steps 16-17 from the Perennial Stream section, replacing “WQ_fw” with “BENT” in
naming conventions for pdf map products, and map and layout templates for these sites. For
quarters with both Benthic & Marine Fish / Water Quality “YSI Only” Sites and Water
Quality Near Shore Sites, separate PDF maps will be generated for each site type for those
respective quarters, but single Pro Map and Layout Templates can be used for both.

For Water Quality Near Shore Sites (Bi-Annual):

1. Steps 1 and 2 from the Perennial Stream section are unchanged. Use the same ArcGIS Pro
project and file geodatabase created there

2. Follow step 3 instructions from the Perennial Stream section with the following changes:

a. Change from Step 3.i in the Perennial Steam section — the output feature class will be
named “WQ_mr_[YYYY] _open_water_temp_site_generation_cycle [x]” (this is
done twice so it will either be cycle 1 or cycle 2).
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b. Change from step 3.ii, in the Perennial Steam section — The Constraining Feature
Class will be the “WQ_sampling_temp_generation_areas_marine_2023 ply” feature
class located within “sampling_frames_marine” Feature Dataset of the master PACN
Water Quality GIS database (PACN_WQ MASTER.gdb), located in the “Data”
folder in the PACN Monitoring Archive for Water Quality Monitoring in SharePoint.

Important Note: The polygons for near shore temporary sampling site generation do
not need to be merged into a single attribute when running the Create Random Points
geoprocessing tool. Since the same number of temp sites (two) are generated for each
polygon in the feature class per park per sampling period (see Appendix SOP 7.b.),
the tool can be run for all parks at the same time.

3. Follow steps 4-14 from the Perennial Steam section, making the ‘fw’ to ‘mr’ and ‘freshwater’
to ‘marine’ changes noted at the beginning of this section. Also make the following
adjustments:

a. Change from step 5 in the Perennial Steam section. The tool can be run for all parks
simultaneously since the same number of temp sites (two) are generated for each
polygon in the feature class per park per sampling period (see Appendix SOP 7.b.)
Each park is now sampled bi-annually, so the tool will be run twice (capturing all
parks at once for each sampling cycle) for the near shore marine temporary sites. The
output for this section will be two feature classes (named per Step 2.a this section).

b. Step 7 — the Sampling Frame field should be populated with the appropriate quarters
as follows (also see Appendix SOP 7.b.)

i. Cycle 1: Q2 for all parks (KAHO, KALA, NPSA, WAPA)
ii. Cycle 2: KAHO = Q4, KALA = Q3, NPSA = Q4, WAPA =Q4
c. Omit Step 11.

d. Step 13 — continue to use ascending plot numbers. If a sampling frame (Quarter) also
has Benthic & Marine Fish / Water Quality “YSI Only” Sites (i.e. NPSA Q2, etc), the
Water Quality Near Shore Sites numbering for that quarter will start at 21 instead of
01 as those sites are already labeled 01-20.

e. Omit Step 14.
4. Follow step 15 from the Perennial Stream section, replacing ‘fw’ with ‘mr’ as described.

a. File Location:
“Spatial_info” folder > Year folder > Park folder > “GIS_Data” folder >
“Shapefiles_for upload” folder in SharePoint
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b. Shapefile Name:
[PARK]_WQ_mr_[YYYY]_[Quarter]_proposed_temp
(e.g., KALA_WQ _mr_2024_Q2_proposed_temp.shp)

5. Follow steps 16-17 from the Perennial Stream section, replacing “fw” with “mr” and
“freshwater” with “marine” in naming conventions for pdf map products, and map and layout
templates for these sites. For quarters with both Benthic & Marine Fish / Water Quality “YSI
Only” Sites and Water Quality Near Shore Sites, separate PDF maps will be generated for
each site type for those respective quarters, but single Pro Map and Layout Templates can be
used for both.

Selecting Random Points for Temporary Sampling Locations in Anchialine Pools
1. Open ArcGIS Pro and load the layer that contains the rotational site list for Anchialine Pools.
The source data is the feature class named WQ_rotating_ap_sample_sites_pts and is found
within the master PACN Water Quality GIS database (PACN_WQ_MASTER.gdb), located
in the “Data” folder in the PACN Monitoring Archive for Water Quality Monitoring in
SharePoint.

2. Open the attribute table and select the field named Random. Right-click on the Random field
header and open the Field Calculator Tool (ok to do outside an edit session).

3. Use the Field Calculator Tool to generate a new set of random number for the Random
attribute field. This will overwrite the existing set of random numbers and be done every time
random points are selected. See step 8 of the Perennial Stream instructions and follow the
same procedures to do this.

4. Once random number have been generated, sort the attribute table by the Random field
(ascending order) (Figure SOP 7.13).
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15 KAHO HA_Kaloko_032 19.681302 | North -156.031159  West World Geodeti... a Anchiali... Point 0.2979
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BlE 4 » oofd0selected Filters: %t - — + 100% - |2
Figure SOP 7.13. Sorting the Random field by ascending order in the attribute table.
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5. Random points will only be generated once annually for Anchialine Pools since pools from
the list should not be sampled more than once in a single year. The first 8 pools on the
random number sort will be used for Q1 temporary, the next eight for Q2 temporary, etc.

6. Select the first 8 records in the attribute table. Then go back to the Contents Pane, right-click
on the AnchPool Rotational Site list layer and select “Data” > “Export” (Figure SOP 7.14).

a. Export the 8 selected records to the following directory (Figure SOP 7.10):
“Spatial_info” folder > Year folder > Park folder > “GIS_Data” folder >
“Shapefiles_for upload” folder in SharePoint

b. Name the exported shapefile as follows (Figure SOP 7.10):
KAHO WQ_ap_ [YYYY]_[Sampling_Quarter]_proposed_temp
(e.g., KAHO_WQ ap 2019 Q1 proposed_temp.shp)

PACN Water Quality Monitoring Protocol SOP 7.19


https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/vital_signs/Forms/File%20Count.aspx?id=%2Fsites%2Fnps%2DPWR%2DPACNIM%2Fvital%5Fsigns%2F13%5Fwater%5Fquality%2FSpatial%5Finfo&viewid=c0664fba%2D1b29%2D4aef%2D983e%2Ded5dbfffa271

Field: F8

X

Point
Point
Point
Point
Point
Point
Point

Point

W ®l - s W N

Point
10 | Point
11 | Point
12 | Point
13 | Point
14 | Point
15 | Point
16 | Point
17 || Point
18 | Point
19 | Point
20 || Point
21 || Point
22 | Point

Point
B «

Shape* OBJECTID* Unit_Code

6 KAHO
4 KAHO
38 KAHO
28 KAHO
30 KAHO
8 KAHO
17 KAHO
7 KAHO
18 KAHO
10 KAHO
21 KAHO
13 KAHO
27 KAHO
5 KAHO
9 KAHO
3 KAHO
26 KAHO
12 KAHO
‘ 23 KAHO
2 KAHO
34 KAHO
1 KAHO
25 KAHO
8 of 40 selected

bl

Loc_name
HA_Kealak_099
HA_Kealak_096
HA_Kealak_083
HA_Kaloko_062
HA_Kaloko_067
HA_Kealak_083B
HA_Kaloko_046
HA_Honoko_038B
HA_Kaloko_049
HA_Kaloko_009
HA_Kaloko_053F
HA _Kaloko_012
HA_Kaloko_061
HA_Kealak_097
HA_Kaloko_007
HA_Kealak_095
HA_Kaloko_058
HA_Honoko_020
HA_Honoko_021
HA_Kealak_088
HA_Honoko_029
HA_Kaloko_011
HA Kaloko 057F

Latitude

19.670537
19.670498
19.670377
19.681861
19.682881
19.670449
19.681683
19.679107
19.681808
19.682515
19.683269
19.681095
19.682552
19.670506
19.682606
19.670509
19.682021
19.679671
19.679361
19.670479
19.679794
19.681221
19.682751

Longitude = Samp_frame

-156.025881
-156.026082
-156.026985
-156.031269
-156.031238
-156.026791

-156.03148
-156.026432
-156.031901
-156.032464
-156.032109
-156.031238
-156.031351
-156.026043
-156.032519
-156.026151
-156.031131
-156.030042
-156.029935
-156.027374
-156.030964
-156.031029
-156.031918

Z

z

[0 - - S - 2

N

N

Anchialine Pools
Anchialine Pools
Anchialine Pools
Anchialine Pools
Anchialine Pools
Anchialine Pools
Anchialine Pools
Anchialine Pools
Anchialine Pools
Anchialine Pools
Anchialine Pools

Anchialine Pools

Anchialine Pools
Anchialine Pools
Anchialine Pools

Anchialine Pools

Anchialine Pools

Anchialine Pools

Anchialine Pools

Random

0.062538
0.065845
0.075078
0.094905
0.129536
0.139177
0.140513
0.224784
0.236397
0.259232
0.287967
0.31528
03223
0.326297
0331811
0363142
0.425838
0.429026
0.459833
0.47036
0.503097
0.53557
0556478

Station ID Year  Quarter Quarter (text)
<Null> <Null>  <Null>  <Null>
<Ny Export Features 2 X
< . =

By Parameters Environments @
<Ny
<N Input Features

Y [ PACN Water Quality Anchialine Pool Rotating Sample S V! - /-
<Ny Output Location
<Ny IShapeﬁles_for_upload ™
<Ny 4 Output Name
<N [ KAHO_WQ_ap_2023_Q1_proposed_temp.shp l
<N Expression
la¥ Load X Remove

<Ny
<y e K-

N
=S ’7Where X ‘
(NJ
<Ny =+ Add Clause
<N4

> Fields
<Ny
<Ny
<Ni
<Null> <Null>  <Null>  <Null>
<Null> <Null> | <Null> | <Null>
<Null> <Null>  <Null>  <Null>
<Null> <Null> | <Null> | <Null>
Filters: e -— + 100%

>

~
R

Figure SOP 7.14. Selecting the first 8 records in the attribute table and exporting as a shapefile to be uploaded to the SharePoint.
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7. Bring the exported shapefile into the existing project and open the attribute table. Populate
the Station_ID field. Use the Field Calculator Tool to populate that field with the following
expression (use Arcade as the Expression Type) (Figure SOP 7.15):

“TKAHOO” & ([FID] +1) & “_ap”

Double check that station ID’s have been properly named TKAHOxx_ap (xx = 01-08r).

Calculate Field ? X

Input Table

KAHO WQ_proposed_temp_ap_2021_0O1 -
Field Name (Existing or New)

Station_ID -

Expressicon Type
Arcade -

Expression

=

Fields | Helpers

Unit_Lode
- Abs()

Loc_name R
Acos()

Latitude R -
) Angle()
Longitude o
- Areal)
Samp_frame
Rnd

Colocated

AreaGeodetic()
Asin()

Atani()
Random o
=)+ - =

Station_|D =

"TKAHO®™ + %feature.Rnd + "_ap”

Enable Undo apply || ok

Figure SOP 7.15. Using the Field Calculator Tool to populate the Station_ID field.

8. Populate the Year and Quarter fields in your shapefile as appropriate (these fields are held
blank in the AnchPool Rotational Site list layer, so they are ready to be populated in the
exported shapefile).

9. Repeat steps 6 and 7 for Q2-Q4, using each sequential set of 8 records from the list. Name
exported shapefiles accordingly. Station_ID naming conventions will repeat for each quarter
(always TKAHOO1_ap thru TKAHOO08 ap) (Figure SOP 7.16).
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WQ_2023_point_generation - ArcGIS Pro

HO Anchialine Temp Sites 2023 Q1 X

’ Field: ff Add [F Calculate | Selection: (g Select By Attributes 5 Switch = |
Shape FID Unit_Code Station_ID Loc_name Latitude Longitude Colocated Year Quarter Quarter_tx
1 | Point 0 KAHO TKAHOO1_ap HA_Kalcko_046 19.681683 | -156.03149 Anchialine Pools 2023 1[a1
2 Point 1 KAHO TKAHO02_ap HA_Kaloko_062 19.681861 -156.031269 ' Anchialine Pools 2023 1.Q1
3 | Point ' 2 KAHO TKAHOO03 ap HA Kaloko_0353H 19.683234 ' -156.031326 | Anchialine Pools 2023 1.Q1
4 | Point 3  KAHO TKAHO04 ap HA_Kealak_099 19.670537 | -156.025881 2023 1.Q1
5 | Point 4 KAHO TKAHO05_ap HA_Kaloko_129 19.688746 | -156.034236 | Anchialine Pools 2023 1Q1
6 | Point 5 KAHO TKAHO06_ap HA_Kaloko_009 19.682515 | -156.032464 Anchialine Pools 2023 1 Q1
7 || Point |6 KAHO TKAHO07_ap HA_Honoko_038B 19.679107 | -156.026432 | Anchialine Pools 2023 1Q1
8 || Point |7 KAHO TKAHO08_ap HA_Kaloko_011 19.681221 | -156.031029 2023 1 .Q
Click to add new row.
E 14 b 0of8selected Filters: e -— + 100% - | &

Figure SOP 7.16. Example of an exported shapefile.
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Appendix SOP 7.a. Equipment Necessary to Install Fixed or
Random Water Quality Sampling Locations

Equipment (#/quantity)

Preparation & Maintenance

GARMIN® Global Positioning System
(G.P.S.) unit (1)
AA batteries (6)

Waterproof case with desiccant and
strap (1)

Charts and grid layouts

Random number pair list

Compass (1)

Map of fixed and random sampling
sites (2 copies)

Fixed sampling site descriptions (with
photo and compass heading)

Park brochure and general map
ArcGIS Pro 2.x, DNRGPS

Ensure that this equipment is available and set-up appropriately
(according to SOP #4 Using Garmin GPS Units).

Ensure this equipment is available. If rechargeable, ensure fully charged.

Ensure that this equipment is available. Replace desiccant pack
biannually or if saturated.

Ensure that this equipment is available. Store in field binder.
Create document and store in the field binder.
Ensure that this equipment is available. Store in field binder.

Update prior to each trip with GIS specialist. Print in color to waterproof
paper. Label sites. Store in field binder.

Print to waterproof paper and store in field binder. Update If necessary
prior to subsequent field sampling.

Store in field binder.
Check for software updates regularly
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Appendix SOP 7.b. Sampling Schedule and List of Points
Needed for Each Park and Sampling Frame

Freshwater Sites

Park Stream FW Qtrly Temp FW Yearly Yearly Notes
Mon Quarterly Sites Needed  Sites Temp Sites
Sites Needed

AMME n/a Fixed only 0 n/s 0 No temp fw sites needed
HALE Q3 Q1,Q2,Q4 8 Q3 12

KALA Q3 Q1,Q2,Q4 8 Q3 12

NPSA Q3 Q1,Q2,Q4 O Q3 0 No temp fw sites needed
WAPA Q1 Q2,Q3,Q4 8 Q1 12

Marine Sites

Park Benthic MR WQ Bi- Bi-Annual MR  Benthic Yearly Notes
Mon Annual WQ Temp Yearly Sites Benthic
Sites Sites Needed Temp Sites
Needed
KAHO Q4 Q2, Q4 6 Q4 20 Three Marine WQ temp site

areas. Two sites each area /
sampling quarter.

KALA Q3 Q2,Q3 6 Q3 20 Three Marine WQ temp site
areas. Two sites each area /
sampling quarter.

NPSA Q2 Q2,Q4 4 Q2 20 Two Marine WQ temp site
areas. Two sites each area /
sampling quarter.

WAPA Q2 Q2, Q4 4 Q2 20 Two Marine WQ temp site
areas. Two sites each area /
sampling quarter.

**Following the protocol update in 2023, temporary sampling stations for Marine Water Quality (WQ) and
Benthic/Marine Fish are no longer co-located. Some WQ data are still collected at the Benthic/Marine Fish
temporary stations (they are “YSI only sites” for WQ), so those stations continue to be included in this SOP.

Anchialine Pool Sites

Park AP Quarterly Qtrly Temp AP Yearly Notes
Sites Sites Needed Sites
ALKA Fixed only (6) 0 0 FALKAOQO3_ap, FALKAO5_ap,

FALKAO06_ap, FALKAO7_ap,
FALKAO8_ap, FALKA09_ap

KAHO Q1,0Q2,Q3,04 8 n/a

PUHE Fixed only (3) 0 0 FPUHEO1_bb, FPUHEO2_bb,
FPUHEO3 bb

PUHO Fixed only (5) 5 0 FPUHOO02_ap thru FPUHOO05_ap, and
FPUHOO08_ap
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