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The purpose of this amendment is to provide answers to questions from prospective offerors and to relax the requirement under section 3.1.2.2.a. of the specification.

1. In Attachment No. 1, entitled “Array Wet Subsystem (AWS) Performance Specification for the Acoustic Observatory”, revise section 3.1.2.2.a. to read as follows:

“3.1.2.2.a. Acoustic sound pressure in the band from 5 to 500 Hz shall be measured.  Accuracy within 1 dB shall be maintained between 15 and 500 Hz.  Roll-off below 5 Hz shall be at least 12 dB per octave.  An anti-alias capability shall be provided with out-of-band rejection of at least 80 dB above 0.55*Fs (Fs > 1250 Hz) due to time sample aliasing.  Channel-to-channel magnitude matching shall be within 1 dB from 20 to 500 Hz.  The channel-to-channel phase matching shall be within 3 degrees from 20 to 500 Hz.”

Question 1)  Section 3.1.2.2 subparagraph (d) indicates that "electronic and system-radiated noise shall be more than 10 dB below the minimum acoustic levels shown in Figure 3-2."  This appears to conflict with Figure 3-2 itself (entitled "Acoustic Observatory Dynamic Range and Single-channel Noise Floor"), which indicates a "Max Noise" that is 13 to 23 dB higher than the minimum acoustic signal (at 20 and 400 Hz respectively).  Previously, in the 22OCT01 Draft version of the spec, this requirement was in agreement with the figure where the max noise was also shown on the figure as being 10 dB below the minimum acoustic signal level.


QUESTION: Should this requirement be deleted because it was inadvertently left over from the previous version of the spec?  If not, what does it mean?

Answer 1)  There is a requirement that the Acoustic Observatory maximum noise level for 1664 summed channels be at least 10 dB below the minimum acoustic signal (i.e. the red line) shown in figure 3-2.  The maximum acoustic noise equivalent for a single channel is the “Max Noise” (i.e. the blue line) curve shown in figure 3-2

Question 2)  Section 3.1.2.2 subparagraph (d) refers to "system-radiated noise" as well as electronic noise.

QUESTION: What is the definition of "system-radiated noise?"

Answer 2)  The “system radiated noise” is intended to refer to noise generated by the Acoustic Observatory system telemetry.  Potential sources of this “system radiated noise” include but are not limited to electromagnetic interference (EMI), switching power supplies or a rattling power supply transformer.

Question 3)  Section 3.1.2.2 (b) refers to dynamic range in terms of meeting the min and max signal levels shown on Figure 3-2.  Despite the fact that the min and max levels are shown on a plot with an ordinate that is spectrum level on a per Hz basis, we believe that this isn’t what was intended for the signal level curves shown. We interpret the min and max curves as the minimum and maximum RMS levels of single sinusoids that could occur at various frequencies.  In other words, we do not believe that these curves actually represent broadband signals with the indicated spectrum levels (per root Hz) that you have to integrate across the band to see what the actual maximum in-band levels would be.


QUESTION: Is that a correct interpretation?

Answer 3)  The dynamic range as shown in figure 3-2 is the difference between the Max Acoustic Signal (i.e. the green line) and the single channel Max Noise (i.e. the blue line).  The maximum acoustic signal represents the RMS level for a single sinusoid.  The blue curve represents the spectrum level of the maximum allowable system noise for a single channel.  As an example at 500 Hz, the worst case, the required per Hz dynamic range is 150-33 = 117 dB for a single channel.

Question 4)  We also believe that the curve labeled (Max Noise) is intended to be the maximum single-channel spectrum noise level (per root Hz), that will be allowed in terms of sensor self noise.  However, this paragraph implies that it only limits the electronic noise (not the quantization noise).  We suggest that you change the wording to imply that the total sensor self noise (electronic + quantization noise) be limited to this value.  Otherwise, you have no specified limit on the quantization noise in your system. Note that the statement that you need sufficient dynamic range to handle the min and max noise levels does not do this for you as indicated in the next question.


QUESTION: Is that a correct interpretation and could you please clarify?

Answer 4)  See answer to question 1.

Question 5)  We don’t really understand the need to specify the min signal levels as shown in Figure 3-2. As a result, there is some concern that the current wording is trying to impose some minimum number of bits for the digitizer in the sense of ensuring that a minimum signal of interest toggles at least one bit in the ADC.  If so, we would like to see that constraint plainly stated, since we don’t believe that the current specification wording achieves that goal. This is because signals that are significantly below the quantization step size are still detectable if there is sufficient total in-band signal+noise to toggle a few bits. We believe that all of the requirements you have currently specified can be met with a 16-bit ADC.  The detectability of the min signal levels you have currently specified will not be affected by this level of quantization (i.e., if they were detectable with a 24-bit ADC, they will still be detectable with the 16-bit ADC).  We don’t see a need for more than 16 bits, but if there is some bias on the part of the customer for more than 16, for whatever reason, we would like to see that plainly stated in the specification.

QUESTION: Is that a correct interpretation and could you please clarify?

Answer 5)  See answer to question 3.

Question 6)  Section 3.1.6.1.2 indicates the OAELS shall have EHF location capability, but there seem to be no other indications of what those capabilities are meant to be, other than a "notional concept" for something similar to Sonardyne's Long Baseline navigation and positioning system.


QUESTION: What is required of the EHF units?  Are they meant to locate the OAELS nodes one time only as part of an installation survey, or are they meant to provide the same once every 10 second location capability that the wideband system is providing? 

Answer 6)  We have examined section 3.1.6.1.1 and want to clarify that the OAELS accuracy requirement, including EHF system accuracy shall be 15 cm RMS.  In addition the EHF location units shall provide measurements at the rate of once per 10 seconds, as specified in section 3.1.6.1.1.  The EHF location units will be used throughout the life of the system vice a one-time system installation survey.

Question 7)  Section 3.1.6.1.2 requires a wideband acoustic source of 165 dB with uniform power over the 2-6 kHz band. We interpret this to mean that the 165 dB is the total in-band source level when integrated over the 2-6 kHz band (i.e., this is not intended to be 165 dB reuPa referenced to a 1 Hz band). 







QUESTION: Is this interpretation correct?  Does the same interpretation hold for the 115 dB source of section 3.1.6.2.2?

Answer 7)  Your understanding of the source level requirement is correct.  The 165 dB re uPa at 1 meter source level is the broadband source level over the 2-6 KHz band.  The same interpretation holds for section 3.1.6.2.2.

Question 8)  Figure 3-1 implies but does not explicitly state that the first IAELS node must be positioned at "d" from the active end of the array cable.


QUESTION: Is this a requirement, or can we place the first IAELS node anywhere within the first 50 meters?

Answer 8)  In response to this question, the AWS specification was examined with respect to IAELS positioning requirements.  The clarification provided here supersedes the IAELS positioning requirements contained in the AWS specification of 12 February 2002.


The first and last wideband acoustic sensors (2 to 6 kHz) shall be placed within distance d/2 of the forward and aft end of each array line as shown in the updated Figure 3‑1 below.  The updated Figure 3‑1 depicts a section of a module, which illustrates IAELS wideband acoustic sensor and source positioning relative to the standard bandwidth acoustic sensors (5 to 500 Hz) that are uniformly spaced at distance d meters.  The IAELS nonacoustic engineering sensors, wideband acoustic sensor (2 to 6 kHz), and the wideband acoustic source (2 to 6 kHz) shall be located at a maximum uniform interval of 50 meters.  No IAELS components shall be placed in a termination module as previously specified in section 3.1.2.4.4.
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Figure 3-1 Notional Array Module 

Question 9)  Section 3.1.2.3.1 requires that "wideband acoustic sensors shall be distributed on both sides of the IAELS wideband acoustic source."


QUESTION: Is this meant to apply to the IAELS sources that are at the ends of the cable also?  If so, the implied requirement of Figure 3-1 (that the IAELS source be placed a distance "d" from the end) can only be met by using a termination that includes a wideband acoustic sensor.  Is this what is intended?

Answer 9)  See answer to question 8.

Question 10)  Section 3.1.2.3.2 requires that the "wideband acoustic sensors shall have an identical response to the standard bandwidth acoustic sensors in the 5- to 500-Hz band ..."  
QUESTION: Now that the spacing is +/-2 sensor positions relative to the acoustic source, so that the wideband sensor cannot be used in place of a standard band sensor, can this requirement be deleted?

Answer 10)  The intent of specifying that the wideband acoustic sensors have the identical response to the standard bandwidth acoustic sensors is to allow the system designer freedom to use a single sensor whose analog output would drive both a standard response telemetry “node” (i.e. pre-amp, anti-aliasing filter, A/D converter) and a wide band wide band telemetry “node.”  This dual use of the output of a sensor channel to support standard response (5 to 500 Hz) and wide band (2 to 6 KHz) is optional.

Question 11) Furthermore we would like to point out that it will not be possible to meet this requirement.  Since there will be an anti-aliasing filter in the 5-500 Hz channel that will have some in-band amplitude ripple and phase response, (particularly near the 500 Hz cutoff), that same amplitude and phase response cannot be present in the wide-band channel.  This is not to say that the response cannot be corrected during processing, but they cannot (by definition) be identical at the hydrophone output.

QUESTION: Is that a correct interpretation and could you please clarify?

Answer 11)  We agree.  See answer 10 above.

Question 12)  Section 3.1.2.2 subparagraph (a) indicates the sample rate of the standard bandwidth sensor must be 1500 Hz or greater.  This is higher than one might otherwise select in order to measure signals out to 500 Hz.


QUESTION:  Is it acceptable to use a lower sample rate as long as out of band rejection meets the requirements of this paragraph?

Answer 12)  A slightly lower sample rate is acceptable provided all in band response and out of band rejection specifications, section 3.1.2.2, defined in terms of the sample rate, Fs, are met.  If a lower sample rate is proposed, adequate documentation should be provided which clearly demonstrates that all performance specifications will be met with the reduced sample rate.

Question 13)  OAELS Description (Section 3.1.6.1.2)

In this section, the notional concept for the EHF transceiver units describes one on each of the OAELS nodes and  “eight array onboard transceiver units at the extreme points of the OAS acoustic aperture … to estimate the spatial boundary of the OAS aperture”.   The array deployment concepts indicate the likelihood of a sled or other frame connecting the ends of the four lines (in HAS and Half-HAS) left in place on the bottom.  In this case, it seems unnecessary to have 4 EHF transceiver units at each end, since only two at each end would be required to uniquely determine the position and orientation of the sled or frame, thus fixing the locations of the ends of the lines.  Does this section intend to specify 4 transceivers at each end?

Answer 13)  This is a valid observation, that is, for the HAS and ½ HAS only two EHF transceivers are useful to determine orientation of the array endpoints.  The eight EHF AELS transceivers would be critical for the VAS.  The VAS is suspended into the water column in the presence of Gulf Stream side currents and is fully anticipated to be in motion at all times.  Keep in mind, the contractor is responsible for the HAS installation and that the installation concept contained in the AWS Requirements Specification is purely a notional concept of what could be required to deploy the full HAS with the lay-down accuracy specified.  In addition, the installation proposed for the HAS must not preclude an accurate and safe subsequent installation of the ½ HAS/VAS configuration if that is the approach preferred by the offeror.

Question 14)  Due to requirements of the IAELS wideband network, the OAELS nodes will have to be spaced equally along the horizontal lines (~100 meters apart for HAS) to allow good wideband communication and localization with the wideband receiver/transmitters in the array.  With this geometry, the EHF transceiver units at the ends of the aperture cannot be accurately localized with the other EHF transceivers located only on the OAELS nodes.  To achieve accurate localization at the array ends, 3 or 4 additional transceivers would have to be surveyed in around each end of the aperture to be able to effectively localize the ends of the lines.  For the VAS configuration, additional units will be required to be surveyed in as well to get the geometry required for measurements to the array aperture transceivers.  Does this interpretation agree with your concept for the EHF positioning system?

Answer 14)  The interpretation described does not agree with the notional concept as stated in the AWS specification of 12 Feb 2002 in that additional dedicated EHF units were not anticipated.  The offeror must determine the adequacy of their AELS design and through analysis, support their proposed AWS concept.
Question 15)  The frequency of measurement of the array aperture boundaries with the EHF system is not specified, nor is the accuracy required in this measurement specified.  How often and how accurately are you requesting we measure the position of the array ends with the EHF system?

Answer 15)  The AELS (IAELS & OAELS) location measurements are to be updated every ten seconds.  The OAELS (section 3.1.6.1.1) requires a 15-cm RMS position location error.  See answer to question 6.

Question 16)  Dynamically measuring the position of the top and middle endpoints of the VAS configuration makes sense.  However, assuming the deployment sled components are left in place after deployment and presumably do not move until the array is moved again, what is the purpose in having the EHF system continuously measuring the end positions of the HAS, Half-HAS, and LAS configurations during the year?

Answer 16)  In order to ensure a consistent basis for developing HAS installation approaches and installation cost data, the offeror shall assume that the HAS will be installed approximately 8 nautical miles offshore, east of Hollywood, Florida.  The exact array location will depend upon environmental data not yet available.  In this area, near-bottom currents may be of sufficient magnitude to cause long-term motion of the HAS array.  Therefore a requirement exists to continuously measure the location of the HAS, Half-HAS and LAS array configurations.

Question 17) Section 3.1.2.3.1  Spacing (of Wideband Acoustic Sensors)

This section asks that “a wideband acoustic sensor shall be placed between the standard bandwidth acoustic sensor at –2.0 and +2.0 sensor positions from the wideband acoustic source”.  This implies a baseline of about 6.14 meters (1.535 X 4.0).  Yet in Figure 3-3 (and Fig 3-1), the wideband sensors are shown AT the standard bandwidth sensor positions (1.5 spacings on either side of the source), and Fig 3-3 states a “4.5 to 4.8 meter baseline” between wideband sensors (which matches with the shown positions).  Which of these conflicting requirements is correct?

Answer 17)  See answer 8 and updated Figure 3-1.

Question 18)  Section 3.1.2.1  Standard Bandwidth Sensor Spacing- This section specifies that the channel-to-channel spacing shall be uniform to within 15 cm over the tension range of 20 to 300 lbs.  Presumably this means that at any tension in this range, if the spacings between sensors are measured the measurements will all be within +/- 15 cm of each other.  Is this interpretation correct?  Then what is meant by the next statement, that “the cumulative spacing under tension across all 416 sensors shall be within 15 cm from predicted sensor spacing”?  These two statements appear to contradict each other, and it is also not clear exactly how to calculate “predicted sensor spacing”.

Answer 18)  Your interpretation of channel-to-channel spacing is correct.  Additionally, the overall stretch of the lines cannot exceed the 0.2% value specified in sections 3.1.3.1.1 and 3.1.3.1.2.  In the range from 20 to 300 pounds tension the cumulative stretch can be such that channels are displaced more than 15 cm.  It is required that this displacement can be predicted as a function of position along the line and tension in the line.  “Predicted sensor spacing” can be based on stretch data such as that measured in a factory.

Question 19)  In the VAS configuration, the lines are from 77 to 100 meters in length.  The requirement for the IAELS non-acoustic sensor spacing is a maximum of 50 meters for all lines.  If the VAS lines are less than 100 meters, does this requirement mean that one set of heading/roll sensors in the middle would be sufficient?  Or does it really require three sets per line, one at each end and one in the middle?

Answer 19)  The VAS configuration requires three sets of non-acoustic sensors and wideband acoustic source per VAS line.  The 50-meter spacing is a maximum allowable separation not the minimum.  This 50-meter maximum spacing would be more appropriate for the 100 meter VAS horizontal aperture; however, these configuration design decisions are left to the offeror.  See answer to question 6.

Question 20)  We do not understand the specifications on channel noise levels and dynamic range.  We would like to have the following clarified :


a)  Which curve shows the required maximum channel self-noise levels as a function of frequency?  Does 3.1.2.2 (d) really ask for 10 dB below the bottom curve (min acoustic signal) or 10 dB below the middle (Max Noise) curve?  What exactly is the channel noise floor spec?


b)  If 150 dB is the maximum acoustic signal, does this mean the system must include sufficient dynamic range to linearly accommodate this level across the entire band (10 log 500Hz) or is it meant to be a 150 dB tonal for max acoustic signal?  What exactly is the dynamic range spec?

c) Section 3.1.2.2 (b) says the self-noise spectrum of a sum-beam consisting of N channels shall be at least 10Log(N) below the channel self noise shown in Figure 3-2.  One problem is that it is not clear which curve is being referred to.  The other is that given N channels with self-noise incoherent between channels, the best you can get by summing them is 10Log(N) less than the individual channels.  The spec asks that the sum beam noise be at least 10Log(N) less than the individual channels.  Could you clarify the intent of this statement?

Answers 20)  a)  See answers to questions 1 and 3.

b)  See answer to question 3.

c)  part 1: See answers to questions 1 and 3 for discussion on the noise and dynamic range specification.  The "channel electronic self-noise" referred to in section 3.1.2.2b is the blue "max noise" curve in figure 3-2, "Acoustic Observatory Dynamic Range and Single-channel Noise Floor." 

c)  part 2: The specification states in section 3.1.2.2b, "The electronic self-noise spectrum of a sum-beam consisting of N hydrophone channels, referenced to the equivalent sound pressure level (SPL), shall be at least 10Log(N) dB below the channel electronic self-noise shown in Figure 3-2."  Figure 3-2 shows the maximum noise for a single channel. If the contractor achieves a single-channel noise floor that is less than the max noise specification and is incoherent among channels, then 10LogN will be less than the specified requirement for the sum beam of N channels. 

Question 21)  Where will the VAS array be deployed relative to the Half-HAS array in the second year?  We would like to know roughly how far the telemetry data and power lines must be run for connection to the other array modules, as well as how to place the OAELS and EHF nodes for localization.

Answer 21)  See answer to question 28.  A notional plan would be to deploy the VAS at the mid-point of the ½ HAS (approximately 150 m from the ½ HAS endpoints) in the second year.  Moreover, the Closest Point of Approach (CPA) between the ½ HAS and the VAS would be as close as possible consistent with safety of the array assets during installation.  It is believed that this arrangement would be most advantageous from an AELS perspective.  The specified tether cable lengths should be adequate for a wide range of placement options.

Question 22)  The draft spec calls for heading sensors with accuracy of 0.3 degrees RMS, and in 3.3.8.2 specifies that individual sensors shall be calibrated in a government-approved facility in a powered module.  Was it your intent that they be calibrated after final installation in each module?  With the specification of 0.3 degrees RMS, the implication is that a statistical approach be used in calibration.  We have identified a heading sensor with a resolution of 0.35 degrees (10 bits for 360 degrees), and would like to use it if possible.  Would this resolution be acceptable in light of this specification?

Answer 22)  If the offeror can demonstrate by analysis of the AELS location process that the required location accuracy can be met with a heading sensor having 0.35 degree resolution, then the offeror is at liberty to use such a heading sensor.

Question 23)  What update rates are required for the EHF positioning system?

Answer 23)  An AEL position estimate update frequency of 0.1 Hz (once every ten (10) seconds) is required.

Question 24)  Is the requirement for a speed of sound measurement to be taken once every ten seconds at each location?

Answer 24)  There is a requirement for the OAELS to measure the speed of sound at a 0.1 Hz rate.  See section 3.1.6.1.2 of the AWS specification.

Question 25) Is it permissible for a direct speed of sound measurement rather than a CTD (to achieve the accuracy required)?

Answer 25)  Direct sound speed measurement is not acceptable.  The parameters of conductivity, temperature, and depth should be measured.

Question 26)  Can it be confirmed that it will be necessary to reposition the OAELS for each phase of the project (HAS, ½ HAS + VAS and LAS)? 

Answer 26)  Repositioning of the OAELS nodes and other EHF assets in order to achieve the required AELS accuracy as required for sequential deployment phases is permissible. 

Question 27)  How far apart are the two arrays (1/2 HAS and VAS)?

Answer 27)  The planned phase 2 array deployment configuration of the ½ HAS and VAS is illustrated below.  They are most likely to be side-by-side (see Figure below) and as close as allowable with respect to safety of the array assets from damage on deployment.  See answer to question 21.
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Question 28)  For Phase 2 ( 1/2 HAS + VAS), does ONR have a preferred layout for the OAELS such as 3 OAELS nodes for the ½ HAS and 3 for the VAS? How far apart are the two arrays?

Answer 28)  For Phase 2 it is anticipated that the same OAELS bottomed node assets could be used for the AEL function in both the ½ HAS and VAS and could be repositioned advantageously from the phase one HAS installation for this purpose.  See answer to question 27.

Question 29) Is there a requirement to continuously position (the array with the) OAELS (with EHF) during the three phases, or simply to survey in each OAELS (asset) at the start of each phase?

Answer 29)  There is an absolute requirement to continuously provide measurement information, at a ten second rate, necessary for estimating the shape of any array configuration, HAS, ½ HAS or VAS.  This requirement is especially important for the phase 2 VAS configuration because it is a flexible, suspended array subjected to water current excitation that will induce constant motion.

Question 30) Is it ONR’s intention to use the EHF transponders on the OAELS to position the array ends?

Answer 30)  The six (6) OAELS nodes can be assumed to be evenly spaced around either the HAS (Phase 1) or ½ HAS+VAS (Phase 2) and/or positioned so as to optimize the ranging geometry of all IAELS elements within the array.  It is noted that the notional installation procedure contained in the AWS solicitation uses a rigid spacer unit referred to as the interline spacing guide (see Figure 5-1) that will fix the distances between the lines at the end points.  If additional (greater than 6) OAELS transponder units are required for positioning of the end points, then this design must be justified by analysis in view of an advertised positioning accuracy of 0.02 – 0.15 meters within a range of 1000 meters.

Question 31)  The solicitation appears to contain inconsistent information with respect to the extent to which installation equipment and efforts fall within its scope. Specifically:

SOW Para C.1 states in part: “Under CLIN 0001, the contractor shall deliver and install items comprising the Array Wet Subsystem (AWS) for an Acoustic Observatory…” (emphasis added)

SOW Para C.2 states: “Installation shall be conducted in accordance with the Contractor’s approved “Final Installation, Test and Acceptance Plan (Data Item A006)””

And Figure 1.1 of the AWS Spec includes “Installation Operations (IRO) and Equipment” among the red color coded items included within this procurement.

On the other hand,

Section 1.1 of the AWS Performance Spec defines Installation and Recovery Operations (IRO) and Equipment separate and distinct from the AWS itself. The IRO is not included in the list of deliverables in Section B of the SOW.

The AWS Performance Spec contains numerous requirements specific to each segment of the AWS, but no requirements specific to the IRO are found. Section 5 of that document, discussing installation, is noted to be “advisory GFI” and the word “shall” is conspicuously absent from that section.

While we would be pleased to include mooring hardware, ship services, deployment sleds & winches, etc. within our proposal, it has been our understanding that the Government’s intent is to procure these via separate solicitation, and that the AWS contractor’s installation scope is limited to conducting AWS monitoring tests during installation and AWS acceptance tests post-installation. Please confirm this understanding or provide clarification of deliverables and requirements pertinent to the IRO.  

Answer 31)  The IRO was not originally included in the Draft AWS specification.  However, suggestions by potential offerors that ONR include the installation in the solicitation were heeded and, accordingly, installation of the Phase 1 HAS configuration with a plan for recovery has now been included in the AWS solicitation.  Additionally, in order to ensure a consistent basis for developing HAS installation approaches and installation cost data, the offeror shall assume that the HAS will be installed approximately 8 nautical miles offshore, east of Hollywood, Florida.  The exact array location will depend upon environmental data not yet available.  
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